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I 

The  results  of  a successfully  completed  NAVSLA  sponsored 
Manufacturing  Technology  project  are  reported.  The  project  was 
carried  out  by  the  Naval  Ammunition  Production  Engineering  Center 
(NAPEC),  NAVAMPROENGCEN  Crane,  Indiana  in  connection  with  the  modern- 
ization of  the  bomb  loading  production  facility  at  McAlester  AAP 
(formerly  NAD  McAlester).  The  program  objectives  including  identifi- 
cationof  the  parameters  governing  the  mixing  process  for  explosive 
loads  and  the  development  of  a full-scale  automated  eauioment  svstem 
necessary  to  demonstrate  the  new  technology  in  the  mixing  of  tritonal 
were  accomplished.  The  new  process  provides  a more  uniform  product, 
increased  safety  and  economic  benefits. 
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INTRODUCTION 
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Tritnitrotoluene  (TNT)  based  cast  explosives  have  been  used  for  filling  gen- 
eral purpose  bombs  since  World  War  II.  Recently,  millions  of  bombs  were  pro- 
duced for  the  Vietnam  War.  Three  types  of  fills  were  used:  (1)  Tritonal  - 
a mixture  of  TNT  and  powdered  aluminum,  (2)  H-6  - a mixture  of  Composition 
B,  D-2  wax,  calcium  chloride,  and  a powdered  aluminum,  and  (3)  Minol  II  - a 
mixture  of  ammonium  nitrate,  TNT,  apd  powdered  aluminum.  The  preponderance 
of  bombs  was  loaded  with  tritonal. 


The  technology  for  mix-melting  TNT  based  explosives  has  changed  little 
since  World  War  II.  Larger  melt  kettles  and  reduced  batch  times  through 
elimination  of  pelleting  and  incremental  filling  have  accounted  for  the 
bulk  fo  the  improvements.  Material  handling,  including  charging  the  ket- 
tle, is  still  performed  with  manual  labor.  Control  of  melting,  with  steam 
at  a maximum  of  15  psi  (10  psi  for  tritonal),  is  also  in  the  hands  of  the 
operator. 


The  moderniztion  of  Plant  "A"  at  McAlester  AAP  and  the  desire  to  provide  a 
historical  record  of  batch  quality  have  made  it  essential  that  improve- 
ments be  made  in  the  process  control  of  mix-melting.  Plant  "A",  when  com- 
pleted, will  have  an  entirely  automatic  material  handling  system  for  moving 
explosive  ingredients  to  and  into  the  mix-melt  system.  The  control  of  mix- 
melting, however  would  have  to  remain  with  an  on-site  operator  if  the  equip- 
ment and  process  are  not  developed  to  permit  his  removal.  In  addition,  ex- 
isting casting  plants  require  a means  of  controlling  and  recording  the  qual- 
ity of  an  explosive  batch  for  later  use. 


* 


The  purpose  of  this  Manufacturing  Technology  Program  is  to  develop 
the  full  scale  equipment  and  the  process  by  which  both  the  Plant  "A" 
and  existing  plant  requirements  can  be  met.  Tritonal  is  the  primary 
explosive  material  for  which  the  system  will  be  designed  because  it 
represents  the  largest  mobilization  requirement  and  because  it  is  the 
most  difficult  to  manufacture. 
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II 


THE  TRITONAL  PROBLEM 


i 
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TNT  composes  at  least  50%  of  any  of  the  explosive  fills  currently  put 
in  conventional  bombs.  TNT  becomes  molten  at  81  degrees  C.  (176  de- 
grees F.).  This  temperature  is  within  safe  limits  of  plant  operation 
and  far  below  its  decomposition  temperature  of  470  degrees  C.  (878  de- 
grees F.).  Tritonal  is  a mixture  of  80%  TNT  and  20%  finely  powdered 
aluminum  (100%  passes  40  mesh  screen).  The  density  of  aluminum  powder 
is  1.8  times  the  density  of  TNT  in  its  liquid  state.  The  aluminum  pow- 
der will  separate  and  settle  out  of  the  mix  if  a large  portion  of  the 
TNT  becomes  liquid.  This  stratification,  if  it  occurs  in  the  kettle, 
can  cause  the  discharge  valve  to  clog.  If  the  stratification  occurs 
within  the  bomb,  the  nose  fuze  can  become  ineffective  and  a high  dud 
rate  may  result.  The  experienced  mix-melt  kettle  operator  has  tradi- 
tionally been  the  only  control  available  for  mixing  tritonal.  His 
knowledge  of  steam  energy  addition  versus  material  addition  versus  the 
visible  properties  of  the  mix,  gained  by  experience,  has  been  relied 
upon  to  produce  acceptable  tritonal.  In  order  to  replace  the  operator 
in  a modernized  plant,  the  physical  properties  of  TNT  and  their  measure- 
ments must  be  understood. 

A.  THERMODYNAMICS 

TNT  has  a variable  specific  heat  from  .328  cal/gm/degree  C.  to  .374 
cal/gm/degree  C.  between  ambient  (20  degrees  C.)  and  its  meltinq 
temperature  (80  degrees  C.)*.  For  test  purposes.  Table  1 shows  the 
specific  heats  in  BTUs  per  pound  per  degree  C. 

*AMCP  706-177 
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Table  1 


Degrees  Centigrade 

BTUs/pound/degrees  C 

20  (ambient) 

.590 

50 

.635 

80 

.673 

The  heat  of  fusion  for  TNT  is  22.34  cal/'gm  or  40.21  BTU/pound.* 

Figure  1 shows  a plot  of  the  thermal  energy  required  to  raise  one  pound 
of  TNT  from  ambient  to  80  degrees  C.,  allowing  for  complete  melting. 

The  change  of  state  of  100%  of  the  TNT  from  solid  to  liquid  consumes 
approximately  the  same  energy  as  is  required  to  raise  the  TNT  from 
ambient  to  the  melting  point. 

During  the  change  of  state,  the  temperature  of  the  TNT  remains  con- 
stant at  approximately  79  degrees  C.  Temperature,  therefore,  cannot 
be  used  effectively  to  batch  tri tonal  since  the  percentage  of  TNT  to 
be  allowed  to  melt  must  remain  small.  This  limited  melting  occurs  at 
the  same  temperature  as  100%  melt.  Table  2 shows  the  calculated  ther- 
mal energy  required  to  raise  2,400  pounds  of  TNT  flake 
C.  to  79  degrees  C.  and  to  melt  various  percentages  up 

i 


from  20  degrees 
to  100% 


I 
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Table  2 
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Percent  of  material  melted  @ 79  degrees  C.  Total  BTUs 

0 89,491 

10  99,141 

20  108,792 

30  118,442 

40  128,093 

50  137,731 

60  147,379 

70  157,044 

80  166,675 

90  176,345 

100  185,995 

B.  TNT  DENSITY 


One  adverse  property  of  cast  TNT  is  the  amount  of  shrinkage  that  occurs 
during  solidification.  Limiting  the  TNT  allowed  to  melt  to  the  lowest 
possible  percentage  for  successful  item  filling  provides  the  best  cast 
after  solidification  (discounting  the  possible  adverse  effects  of  en- 
trapped air).  Table  3 shows  the  range  of  TNT  densities  base  on  mate- 
rial temperatures  and  conditions. 
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Table  3 

es  Centigrade 

State 

Gm/CC 

27-70 

Flaked* 

1.65 

80 

Flaked* 

1.64 

82 

Liquid 

1.48 

87 

Liquid 

1.48 

95 

Liquid 

1.47 

20 

Solid  Cast 

1.59 

♦When  pressed  into  a charge. 

TNT  is  normally  supplied  by  the  manufacturer  as  a flake  similar  in  size  to 
uncooked  rice.  The  bulk  density  has  been  approximated  at  50#/ft^.  The  mix- 
melt  process  first  converts  the  flake  into  a thick  slurry  and  eventually  in- 
to a thin  liquid  when  100%  of  the  flake  is  melted.  Based  on  the  volume  of 
the  existing  kettle  and  the  volume  of  material  in  the  kettle  when  fully 
charged,  about  5*  of  the  total  volume  can  be  air  voids  between  the  flake 
and  the  liquid  TNT.  For  comparative  purposes,  the  maximum  available  vol- 
ume in  the  current  3,000#  capacity  kettle  is  calculated  as  36.05  cubic  feet. 
The  600#  of  powdered  aluminum  in  tritonal  will  be  considered  to  have  a con- 
stant volume  and  be  fine  enough  to  preclude  generation  of  air  voids  when 
mixed  with  TNT  flake.  The  volume  of  powdered  aluminum  is  estimated  as  3.58 
cubic  feet.  Figure  2 shows  the  density  changes  of  the  batch  as  the  percent- 
age of  melted  TNT  increased  to  100%.  The  density  of  cast  tritonal  is  ap- 
proximately 1.73.** 

Considerable  change  in  density  occurs  with  the  percentage  of  TNT  melted  and 
with  the  percentage  of  air  voids  in  the  mix.  The  air  voids  must  be  filled 

* IBID 
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by  liquid  TNT  in  order  for  the  density  to  rise  to  its  final  cast  value.  This 
property  is  greatly  influenced  by  the  efficiency  of  agitation.  j 

C.  VISCOSITY 

The  flow  characteristics  of  TNT,  like  the  density,  are  a function  of  the  liq- 
uid to  solid  TNT  ratio  present  in  the  mix.  The  formula  for  viscosity  is 
Log  x = .046S  + 1.26*  where  S is  the  percept  of  solids  in  the  mix.  Figure  3 
illustrates  the  dramatic  decrease  in  mix  viscosity  that  takes  place  as  more 
TNT  is  melted.  The  viscosity  of  the  mix  is  almost  three  times  higher  with 
10%  liquid  than  with  20%  and  over  eight  times  higher  than  with  30%  liquid. 


►IBID 


III.  METHODOLOGY 


A.  GENERAL 

The  development  of  equipment  for  the  processing  of  explosives  has  tradition 
ally  been  a slow  procedure  with  each  new  improvement  being  a small  step 
built  upon  many  hours  of  experience.  The  existing  structure  of  the  explo- 
sive safety  organization  and  the  lack  of  explosives  technology  in  private 
industry  require  most  work  to  be  performed  "in-house"  with  commercial  equip 
ment  modified  to  meet  hazardous  conditions.  For  these  reasons,  the  testing 
program  was  broken  into  three  phases  to  satisfy  specific  requirements. 

B.  PHASE  I 

This  phase  involved  the  procurement  and  installation  of  equipment  systems 
at  the  Naval  Explosives  Development  Engineering  Department,  Naval  Weapons 
Station,  Yorktown,  Virginia.  These  systems  include  proven  equipment  al- 
ready in  use  at  existing  Navy  casting  plants,  equipment  designed  for  in- 
stallation in  Plant  "A",  equipment  presently  being  tested  by  another  ser- 
vice for  other  purposes,  and  equipment  used  only  in  private  industry  for 
other  purposes.  The  following  systems  were  purchased  and  installed: 

1.  A 3,000#  capacity  steam  heated  melt  kettle  of  the  latest  Navy  design 
and  identical  to  those  designated  for  Plant  "A". 

f 

2.  A bulk  explosive  handling  hopper  and  conveyor  system  similar  to  that 
designed  for  Plant  "A". 

3.  An  agitator  mounted  temperature  sensing  system  using  thermocouples 
and  a radio  transmitter. 
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4.  An  agitator  shaft  mounted  torque  measuring  system  using  strain  gages 
and  a radio  transmitter. 

!>.  A i|uimim  ray  ill'll*. i Ly  measuring  device  used  in  industry  In  measure  mate- 
rial such  as  paper  on  a continuous  basis.  A similar  system  was  installed 
at  Louisiana  Army  Ammunition  Plant  for  tests. 

6.  A thermal  energy  measuring  device  to  acquire  and  record  steam  generated 
energy  input  to  the  3,000#  kettle  for  the  purpose  of  melting  the  TNT. 

7.  A mini-computer  and  teleprinter  system  to  scan  and  record  all  data 


for  later  transcribing.  The  mini -computer  has  the  capability  of  being 


programed  to  select  data  considered  most  useful  by  the  testing  person- 
nel. The  mini-computer  system  can  also  be  programed  to  control  batch- 
ing operations  when  coupled  to  one  or  more  of  the  batch  monitoring  systems. 

The  testing  portion  of  Phase  I was  to  evaluate  the  material  handling  sys- 
tem and  determine  a parameter  measuring  system,  or  number  of  systems, 
that  could  be  used  for  automatic  batch  conc'ol.  Consistency  of  equip- 
ment response  and  durability  in  a production  environment  were  two  major 
guidelines  for  evaluating  new  equipment. 

C.  PHASE  II 

This  phase  involved  the  scrutiny  of  Phase  I data  and  an  evaluation  of 
the  capability  of  the  measuring  equipment  to  perform  in  a production 
environment  and  provide  an  operator  in  existing  plants  with  batching 
assistance  and  a permanent  record  of  batch  results.  Additional  explo- 
sive testing  beyond  Phase  I was  to  be  conducted  only  if  results  from 
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Phase  I supported  it.  Phase  II  also  included  procurement  of  equip- 
ment to  provide  an  automatic  equipment  base  for  Phase  III  testing. 

D.  PHASE  III 

This  phase  involved  full  scale  testing  using  the  min-computer  to  control 
material  addition  to  the  kettle,  to  control  heat  energy  addition  and  to 
signify  batch  completion  when  the  material  had  reached  the  desired  con- 
dition. Phase  III  was  considered  a proving  ground  for  determining  equip 
ment  performance  and  reliability. 
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IV.  SYSTEMS  DESCRIPTION 


A.  3000#  MIX-MELT  KETTLE  AND  MATERIAL  FEED  SYSTEM 

The  material  handling  system  for  the  automatic  mix-melt  technology  devel- 
opment program  consists  of  equipment  similar  in  nature  to  that  being  de- 
signed for  "A"  Plant.  This  provides  a smooth  regulated  material  flow 
which  is  essential  for  test  repeatability.  The  feed/melt  system  consists 
of  the  following  components: 

1.  A 3000#  capacity  steam  (hot  water  capable)  jacketed  stainless  steel 
melt  kettle  with  heated  calandria,  agitator,  and  lid. 

2.  A 30  HP,  two  speed  electric  motor  equipped  with  reduction  gears  sup- 
plying 59  or  39  RPM  and  2000  ft-lbs  of  torque. 

3.  A 12"  wide  totally  enclosed  conveyor  belt. 

4.  A 15  cubic  foot  capacity  bulk  TNT  feed  hopper  with  vibrated  output 
and  automatic  operation  controls. 

The  melt  kettle  selected  is  1 of  28  purchased  in  1969-1970  to  upgrade  the 
melt  capabilities  of  Navy  casting  plants.  Equipped  with  the  30  HP,  two 
speed  motor,  the  new  kettle  will  provide  the  melt  capability  for  the 
McAlester  "A"  Plant.  Figure  4 displays  the  general  arrangement  of  the 
drive  train  and  kettle  as  installed  in  a typical  three  story  production 
building.  Figure  5 shows  the  test  installation  at  WPNSTA  Yorktown,  Build 
ing  456.  It  differs  from  a production  installation  in  that  the  kettle  is 
positioned  above  the  second  floor  level  to  allow  access  to  test  equipment 


Figure 
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Heat  is  supplied  by  steam  at  a maximum  pressure  of  15  psig  (10  psig  for 
tri tonal).  The  maximum  temperature  is  therefore  limited  to  approximately 
121  degrees  C.  or  250  degrees  F.  Steam  flow  to  the  kettle  jacket  is  reg- 
ulated by  a pneumatic  valve  operated  manually  in  Phases  I and  II  and  by 
an  automatic  proportioning  valve  in  Phase  III.  Steam  to  the  calandria, 
kettle  lid,  and  agitator  is  supplied  separately  since  these  parts  are 
heated  primarily  to  prevent  explosive  build-up.  Controls  for  these  are 


manual  as  shown  in  Figure  6.  TNT,  during  all  phases  of  the  tests,  was 
loaded  through  the  8"  diameter  Port  B (shown  on  Figure  4).  Aluminum  powder 
was  added  manually  through  Port  A during  all  Phases.  TNT  was  conveyed  to 
the  kettle  by  a troughed  belt  which  is  totally  enclosed  within  a fabricated 
housing.  All  bearings  are  mounted  outboard  for  safety  and  simplified  main- 
tenance. This  conveying  technique  duplicates,  in  a large  part,  the  system 
to  be  employed  at  "A"  Plant.  The  angle  of  carry  is,  however,  considerably 
greater  than  planned  for  "A"  Plant.  Also,  material  is  not  deposited  evenly 
across  the  belt  as  will  be  necessary  at  "A"  Plant  to  insure  compliance  with 
nonpropagation  regulations.  Material  feed  is  still  considered  sufficient 
regardless  of  limited  drawbacks  to  provide  the  desired  test  parameters. 
Figures  7 and  8 show  the  conveyor  as  installed  in  Building  456  including  a 
view  of  the  belt  as  seen  through  an  inspection  port. 

TNT  in  flake  form  was  fed  from  a 15  cubic  foot  capacity  hopper  onto  the 
conveyor  belt.  A pneumatically  operated  valve  dispensed  the  flake  in 
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the  desired  intervals.  Pneumatic  timers  and  increment  counters  allowed 
for  any  combination  of  increments,  increment  lengths,  and  spacing  between 
increments  to  be  imputed.  Figure  9 shows  the  TNT  hopper  and  platform  for 
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Figure  7 


Figure  8 
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Figure  9 


servicing.  Figure  10  shows  the  interior  of  the  hopper  including  the  anti- 
bridge plate  designed  to  prevent  TNT  from  clogging  the  discharge  port. 
Figure  11  shows  the  conveyor  discharge  chute  into  the  kettle. 

B.  AGITATOR  MOUNTED  TEMPERATURE  SENSING  SYSTEMS 

Existing  melt  operations  have  always  been  hampered  by  lack  of  immediate 
knowledge  of  the  material  temperature  during  the  batch  cycle.  The  use  of 
hand  held  thermometers  has  sufficed  when  temperature  was  a necessary  param- 
eter fcr  material  acceptance.  Accurate  temperature  sensing  on  a continued 
basis  is  an  elusive  entity.  Permanent  probes  have  suffered  two  major 
problems.  If  the  probe  is  left  unheated,  a crust  of  explosive  builds  up 
on  it  insulating  the  sensor  from  the  material.  If  the  probe  is  provided 
with  some  limited  heat  to  prevent  the  crust  buildup,  then  the  sensor  is 
confused  and  reports  false  readings.  The  temperature  sensing  system  in- 
stalled in  the  test  kettle  was  an  attempt  to  overcome  the  two  basic  prob- 
lems by  mounting  the  probes  on  moving  surfaces  provided  by  the  rotating 
agitator.  Figure  12  shows  the  general  location  of  the  six  probes  with 
respect  to  the  kettle  geometry.  Two  probes  are  mounted  on  the  leading 
edge  of  the  main  blade  tips,  one  on  the  agitator  hup,  and  three  are 
mounted  on  the  small  blades  fastened  to  the  center  shaft.  Figure  13 
shows  the  actual  installation  prior  to  explosive  material  tests.  Power 
for  the  theromocouples  is  provided  by  an  FM  transmitter/receiver.  Accurex 
Corporation,  Mountain  View,  California,  provided  all  equipment  including 
Model  155  S (Temperature  Receiver)  and  Model  188  (Temperature  Demulti- 
plexer). Figure  14  shows  the  wiring  system  for  signal  input  to  the  ag- 
itator and  data  retrieval  from  the  sensors.  Figure  15  lists  the  specifi- 
cations for  equipment  used  and  a diagram  of  the  antenna  installation. 
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Specifications 

Accuracy1: ±0.25% 

Linearity':  . .*0.10% 

Repeatability:  ±0.01  % 

Normal  Operating  Temperature  Range: 

Rotary  Components Oto  100‘C 

Stationary  Components 0 to  50"C 

Strain  Frequency  Response 

(Approximate) DC  to  1 kHz 

Rridge  Excitation  (supplied  by 

rotary  module): 6 VDC 

Maximum  Centrifugal  Acceleration: 15,000  g 

Maximum  Rotational  Speed: 15,000  rpm 

Dimensions  of  Rotary 

Microcircuit:  1.5  in.  long  x .5  in.  wide  x 

.85  in.  high 

Dimensions  of  Readout 

Unit: 11  in.  long  x 1 1.1  in.  wide  x 

4.7  in.  high 

Sensor  Input: 1 to  4 strain  gages  in  4-arm 

bridge  configuration 


Minimum  Strain  Gage  Resistance 350n 

Maximum  Sensitivity  (strain  required 
for  full  scale  deviation): 

350u,  gage  factor  2 175  /tin  /in. 

1 ku,  gage  factor  2 500 /tin. /in. 

Output  Muter:  Analog  or  Digital 

Recorder  Output:  0 to  5 VDC 

Recorder  Output  Impedance: lOOn 


Power  Requirements  115  Vrms,  50  to  1000  Hz, 

100  VA 


' 500  /t  in/in.  full  scale, 

50  C maximum  temperature  change 


Display  Unit 


Typical  Installation  Clearances 


Typical  Temperature  Stability  of  Rotary  Module 


Figure  15 
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Figures  16  and  17  show  the  actual  antenna  installation.  Though  tempera- 
ture is  considered  the  least  desirable  means  to  control  tritonal  batch 
conditions,  knowledge  of  temperature  gradients  existing  in  the  existing 
melt  kettle  was  considered  highly  desirable.  Unfortunately,  the  sersing 
system  was  damaged  during  the  change  out  of  calandrias  and  it  played  no 
part  in  the  mix/melt  tests.  The  contributions  of  the  sensing  system  were 
considered  insufficient  to  hold  up  the  program. 

C.  DRIVE  SHAFT  TORQUE  MEASURING  SYSTEM 

Many  attempts  have  been  made  to  develop  a means  of  measuring  explosive 
material  viscosity  on  a continuous  basis.  As  shown  in  Section  II,  vis- 
cosity varies  logarithmically  with  the  ratio  of  TNT  melted  to  unmelted. 

It  is,  therefore,  a desirable  entity  for  measuring  the  condition  of  the 
batch.  A radio  telemetry  system  similar  in  hardware  to  that  planned  for 
obtaining  batch  temperatures  was  mounted  on  the  test  kettle.  Figure  18 
shows  the  installation  of  the  antenna  on  the  agitator  shaft  above  the  ro- 
tary steam  couplings.  Two  strain  gages  were  affixed  to  the  shaft  180  de- 
grees apart.  A cam  actuated  electrical  limit  switch  was  used  to  reduce 
the  signal  output  to  that  representing  shaft  strain  at  one  (and  only  one) 
point  in  the  rotation  cycle.  The  opening  and  closing  of  the  switch  trig- 
gered the  data  compiler.  This  was  done  to  remove  cyclic  strain  caused  by 
eccentric  movement  of  the  driveline.  Forces  on  the  agitator  blades  created 
by  their  passage  through  the  explosive  material  creates  a shaft  torque  op- 
posite to  that  created  by  the  drive  motor.  This  counter-rotational  force 
was  measured  by  the  strain  gages  and  recorded  as  a function  of  the  mate- 
rial viscosity. 


29 


Figure  16 
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D.  GAMMA  RAY  DENSITY  MEASURING  SYSTEM 


As  shown  in  Section  II,  the  density  of  TNT  based  explosives  at  any  point 
in  the  molten  state  is  a function  of  the  melted  to  unmelted  TNT  ratio 
and  the  amount  of  entrapped  air.  The  higher  the  percentage  of  entrapped 
air,  the  lower  the  density  of  the  melted  TNT.  Likewise,  the  higher  the 
percentage  of  melted  TNT,  the  lower  the  density.  A means  of  measuring 
these  density  changes  in  the  test  kettle  was  the  intended  function  of  the 
gamma  ray  densitometer  purchased  from  Industrial  Nucleonics  Corporation 
of  Columbus,  Ohio.  The  heart  of  the  system  is  a 4 curie,  cesium-137 
source  which  emits  gamma  rays  through  the  material  whose  density  is  to  be 
measured.  As  long  as  the  thickness  of  the  material  being  measured  is 
known  and  kept  constant,  its  density  will  be  inversely  proportional  to 
the  amount  of  radiation  reaching  a sensitive  receiver  located  on  the  op- 
posite side  of  the  sample  from  the  source.  Figure  19  shows  the  source 
and  its  controls  as  mounted  on  the  test  kettle.  Figure  20  shows  the  de- 
tector head  in  place  on  the  opposite  side.  Figure  21  shows  the  total  in- 
stallation. Two  4"  diameter  tubes  were  welded  onto  the  kettle  to  shield 
the  radiation  beam.  The  tubes  were  cut  into  the  outer  jacket  of  the  ket- 
tle, welded  to  the  inner  bowl,  and  then  welded  to  the  outer  jacket  to  pre- 
vent leakage  of  steam.  Limiting  the  ferrous  metal  in  the  beam  path  im- 
proves the  efficiency  of  the  density  measurements.  The  source  is  equipped 
with  a sample  plate,  equal  in  density  to  20  inches  of  TNT,  which  can  be 
pneumatically  inserted  into  the  beam  path  for  calibration  and  to  provide 
a radiation  absorbent  until  the  batch  material  rises  above  the  beam  path. 
Signal  output  is  pneumatic  from  0 to  15  psi  and  is  converted  to  an  elec- 
trical signal  for  analysis  and  recording. 
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Figure  19 
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E.  THERMAL  ENERGY  INPUT  MEASURING  SYSTEM 
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As  shown  in  Section  II,  the  quantity  of  TNT  that  is  melted  in  a batch  is 
a function  of  the  thermal  energy  provided  by  the  steam.  Knowledge  of  the 
incoming  material  temperature,  the  amount  of  material,  the  percent  to  be 
melted,  and  the  heat  losses  through  radiation  and  convection  can  be  used 
to  determine  the  thermal  energy  required  for  a desired  batch  condition. 
Measurement  and  control  of  the  BTUs  used  can  also  be  a means  to  produce 
a desired  batch  condition.  The  test  kettle  was  equipped  with  a Westing- 
house  BTU  calculator  designed  for  steam  flow.  The  calculator  is  based 
on  the  determination  of  steam  flow  by  measuring  the  differential  pres- 
sure across  a restriction  such  as  an  orfice  plate.  Flow  rate  is  propor- 
tional to  the  square  root  of  the  differential  pressure  across  the  orfice. 
The  Westinghouse-Hagen  ring  balance  meter  measures  the  differential  pres- 
sure and  produces  an  indication  of  flow  rate  that  is  linear  over  wide  ran- 
ges with  high  accuracy.  Figure  22  shows  the  meter  case  installation  with 
pressure  equalizing  piping,  valves,  and  blow  down  lines.  The  basic  meter 
assembly  (shown  by  the  cut-away  on  Figure  23)  consists  of  (1)  a hollow 
ring  sensing  element  balanced  on  a knife-edge  fulcrum  and  (2)  a precision 
torque  resistant  assembly  consisting  of  a push  rod  and  a calibration 
spring.  The  ring  contains  a sealing  liquid,  the  volume  and  density  of 
which  are  not  critical,  and  a partition  at  the  top  separating  the  high 
and  low  pressure  connections.  A differential  pressure  across  the  parti- 
tion will  produce  a torque  on  the  ring  causing  it  to  rotate  on  its  ful- 
crum. As  the  ring  rotates,  it  moves  the  push  rod  against  the  cantilever 
type  calibration  spring  until  a balance  is  achieved  between  the  torque 
produced  by  the  differential  pressure  measurement  and  the  resisting 
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Figure  22 
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torque  produced  by  the  calibration  spring  on  the  push  rod.  The  "S"  shaped 
pressure  connections  to  the  ring  eliminate  any  effect  of  these  connections 
on  the  ring  as  it  rotates.  The  ring  balance  principle  produces  the  curve 
shown  at  the  bottom  of  Figure  23.  The  cam  and  follower  on  the  ring  lin- 
earize the  pen  motion  with  flow.  The  ring  balance  motion  extracts  square 
root  and  the  cam  provides  the  linear  adjustment.  The  linear  flow  output 
is  changed  to  a pneumatic  signal  which  is  piped  to  a remote  control  room, 
converted  to  BTUs  per  hour,  and  recorded.  An  electrical  signal  is  also 

generated  representing  BTUs  per  hour  and  sent  to  the  data  acquisition  sys- 

K 

tern.  Figure  24  shows  the  BTU  recorder  located  in  the  control  room. 

F.  DATA  ACQUISITION  SYSTEM 

In  order  that  the  data  generated  by  the  different  sensing  systems  couls 
be  made  useful,  a data  acquisition  system  was  used.  This  system  was  avail- 
able in  Phases  I,  II  and  III  for  scanning  and  recording  data  outputs  and 
additionally  for  controlling  the  process  in  Phase  III.  A mini -computer 
was  used  to  condition  the  signal  outputs.  The  following  is  a list  of  the 
major  equipment  used: 

l 

1.  Nova  1220  mini -computer  with  16  K memory 

I 

2.  ASR  33  teletype 

3.  2-drive  cassette  magnetic  tape  system 

4.  Real  time  clock 

5.  Analog  to  digital  interface 

I 

40 

4 

. , 


M 


■M# 


6.  Digital  to  analog  interface 


7.  Tektronix  computer  display  terminal 

Figure  25  shows  the  equipment  as  installed  in  a remote  room  in  Building 
456.  The  Applied  Sciences  Department  of  the  Naval  Weapons  Support  Center, 
Crane,  Indiana,  provided  data  acquisition  assistance.  This  assistance  in- 
cluded the  development  of  programs  to  control  the  taking  of  data,  proces- 
sing the  data  and  making  hard  copy  of  the  results,  programming  the  system 
for  batch  control,  and  providing  assistance  in  developing  equipment  inter- 
faces. Advantages  of  the  mini -computer  system  as  installed  are: 

1.  The  Ability  to  program  into  the  data  collection  any  signal  condition- 
ing required. 

2.  The  ability  to  record  all  data  in  real  time  and  at  a speed  and  accuracy 
far  beyond  any  other  system  available  for  the  investment. 

3.  It  provides  permanant  record  of  data  in  such  a form  that  allows  re- 
peated analyses  at  varying  levels  of  intensity. 

4.  It  provides  a means  to  reduce,  analyze,  and  print  out  data  rapidly  to 
allow  for  adjustments  in  the  system  during  the  tests. 

5.  It  allows  for  introduction  of  additional  inputs  (i.e.,  kettle  opera- 
tor, additional  sensors)  as  required. 
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PHASE  1 TESTS 

The  installation,  checkout,  and  calibration  of  each  sensing  system  re- 
quired considerable  time  and  effort.  The  kettle  was  filled  with  water 
and  heated  in  order  to  calibrate  the  temperature  sensing  system.  Five 
of  the  six  sensors  were  calibrated  effectively.  One  sensor  would  not 
calibrate  and  was  turned  off.  In  order  to  correct  problems  with  the 
kettle  calandria  which  had  been  installed  Incorrectly  when  purchased 
in  1970,  the  kettle  lid,  drive  shaft,  and  bearings  were  temporarily  re- 
moved and  replaced.  This  unforseen  maintenance  required  disruption  of 
the  temperature  sensing  radio  transmitter/receiver.  Due  to  the  nature 
of  the  wiring  that  had  been  factory  installed  in  the  agitator,  the  dis- 
mantling of  the  kettle  upper  works  disrupted  the  continued  retrieval  of 
consistent  data  from  the  temperature  sensors.  The  decision  was  made  not 
to  seek  correction  of  the  damage  due  to  time  restrictions  and  the  low 
priority  of  the  system  when  compared  to  the  other  equipment. 

Several  preliminary  test  batches  were  made  using  2,400  pounds  of  TNT  and 
600  pounds  of  aluminum  powder  to  determine  any  short  comings.  Material 
was  loaded  into  the  18"  diameter  main  kettle  port  (shown  in  Figure  26). 
After  these  tests,  it  was  determined  that  corrective  action  was  needed 
to  eliminate  minor  problems  with  the  torque  meter  and  BTU  calculator. 
Full  scale  tests  were  undertaken  after  the  equipment  deficiencies  were 
corrected . 

The  following  is  a typical  sequence  of  events  required  to  produce  a test 
batch  of  tritonal : 
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1.  2,400  pounds  of  TNT  flake  must  be  unboxed  and  screened  by  hand  to  re- 
duce or  remove  lumps  which  could  clog  the  material  handling  system.  The 
screened  flake  is  placed  in  50  pound  capacity  aluminum  boxes. 

2.  600  pounds  of  aluminum  powder  are  emptied  into  50  pound  capacity  alum- 
inum boxes. 

3.  All  materials  are  stored  in  Building  466  overnight  to  normalize  tem- 
perature. 

4.  The  BTU  calculator  is  zeroed  prior  to  steam  being  turned  on. 

5.  The  data  acquisition  system  is  turned  on  and  instructed  to  start  the 
test.  From  this  point  until  instructed  to  terminate  the  batch,  the  com- 
puter will  record  all  data  on  tape  and  print  all  channel  outputs  each 
minute. 

6.  Steam  is  turned  on  to  the  kettle  jacket,  lid,  calandria,  and  agitator 
for  preheat. 

7.  Approximately  a gallon  of  liquid  TNT  is  added  through  the  kettle  port 
to  fill  the  dump  valve  and  prevent  its  clogging.  This  material  is  called 
a "heel ." 

8.  The  agitator  is  turned  on  to  low  speed. 

9.  The  densitometer  source  is  opened  and  the  sample  is  in  place. 

10.  TNT  is  dumped  into  the  feed  hoppers  with  the  hopper  valve  closed. 

11.  The  conveyor  is  turned  on. 

12.  The  TNT  metering  system  is  set  and  actuated. 
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13.  TNT  enters  the  kettle. 


14.  Al  powder  is  added  through  main  kettle  port. 

lb.  Steam  is  turned  off  kettle  jacket,  lid,  calandria,  and  agitator  at 
operator's  discretion. 

16.  Steam  is  turned  on  and  off  to  jacket  as  required. 

17.  When  material  in  kettle  rises  above  densitometer  beam,  sample  is 
removed . 

18.  When  all  material  is  in  the  kettle,  the  operator  indicates  for  the 
record  when  batch  appears  acceptable. 

19.  The  batch  is  held  in  the  kettle  for  an  extended  period  of  time  at  the 
discretion  of  the  test  officer. 

20.  Explosive  material  is  emptied  from  kettle  and  disposed  of  by  burning. 

21.  The  data  acquisition  system  is  instructed  to  terminate  the  test  batch. 

The  limited  availability  of  TNT  for  testing,  the  large  quantity  required 
for  each  test,  and  the  need  to  dispose  of  the  batch  by  burning  required  in 
tensive  information  gathering  from  as  few  tests  as  practical.  Three  full 
scale  tests  were  thus  run  and  the  results  analyzed. 

Tri tonal  Test  Batch  1 

The  batch  was  comprised  of  2,400  pounds  of  TNT  and  600  pounds  of  AL  powder 
The  TNT  was  not  screened  for  lumps  prior  to  introduction  into  the  material 
handling  system.  Major  events  during  the  batch  were  recorded  and  this  se- 
quence is  shown  on  Figure  27.  Sensing  equipment  in  operation  for  the  test 


Batch  1 Event  Sequence 
IS  November  1976 


(In  Minutes) 


tch  Time 

Real_  T ime 

Event  

0 

1312.00 

TNT  addition  begins.  Agitator  on  high  speed 

9.00 

1321.00 

Steam  turned  off  to  jacket 

33.00 

1345.00 

TNT  added  through  kettle  port  as  hopper  has  clogged 

Steam  on. 

42.00 

1354.00 

Steam  off  to  jacket 

44.00 

1356.00 

Steam  on  to  jacket  for  20  seconds 

50.00 

1402.00 

Steam  to  calandria  turned  off 

54.00 

1406.00 

Batch  ready  for  use 

58.00 

1410.00 

Steam  on  to  jacket 

60.00 

1412.00 

Steam  off 

65.00 

1417.00 

Steam  on 

66.00 

1418.00 

Steam  off 

73.00 

1425.00 

Steam  on 

74.00 

1426.00 

Steam  off 

78.00 

1430.00 

Material  dropped  from  kettle 

Figure  27 


included  the  torque  meter,  densitometer,  and  the  BTU  calculator.  Output  of 
the  torque  meter  is  shown  on  Figure  28.  Material  began  entering  the  kettle 
at  time  zero  causing  the  torque  to  rise  accordingly  through  the  period 
marked  (a).  The  low  point  marked  (b)  occurred  because  the  melting  rate  of 
the  TNT  exceeded  the  entry  of  new  material  into  the  batch.  The  sharp  rise 
from  point  (b)  to  (c)  was  the  result  of  aluminum  powder  being  added  which 
reduced  the  liquid  TNT  quantity.  The  same  condition  occurs  between  points 
(c)  and  (d)  as  from  (a)  to  (b).  Aluminum  powder  was  added  at  point  (d). 

TNT  clogged  the  hopper  outlet  prior  to  point  (d)  and  filling  was  then  shif- 
ted to  the  main  kettle  using  50  pound  increments.  The  torque  experienced 
during  the  period  (f)  exceeded  the  limits  of  the  data  recording  system  with- 
out a change  in  "gain."  Data  was  retrieved  directly  from  the  torque  meter 
amplifier  (no  tape  record  available)  which  has  shown  torque  outputs  exceed- 
ing seven  volts.  The  same  peaks  and  valleys  as  found  earlier  exist  during 
tie  period  (f).  The  batch  was  certified  by  the  operator  as  being  acceptable 
at  point  (g).  The  torque  from  this  point  onward  to  the  point  (j)  where  the 
material  was  dropped  from  the  kettle  moves  steadily  downward.  The  drop  in 
torque  at  points  (h)  and  (i)  was  caused  by  the  addition  of  steam  to  the  jac- 
ket. The  downward  movement  of  torque  readings  after  point  (j)  is  caused  by 
the  draining  of  material  from  the  kettle. 

The  densitometer  plot  for  Test  1 is  shown  on  Figure  29.  During  the  period 
(2a),  the  density  increased  as  the  material  in  the  kettle  rose  above  the 
beam  path.  The  attenuation  sample  was  also  in  the  beam  path.  At  point  (2b), 
the  sample  was  removed  because  the  density  created  output  signal  was  near- 
ing five  volts  which  exceeds  equipment  capabilities.  The  sample  withdrawal 
caused  the  densitometer  to  give  readings  of  zero  for  the  next  40  minutes 
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(shown  by  period  (2c)).  Density  readings  were  made  for  the  next  40  min- 
utes during  period  (2d).  The  jump  to  point  (2e)  was  caused  by  reinser- 
tion of  the  sample  as  the  kettle  was  being  emptied. 

The  BTU  calculator  plot  is  shown  on  Figure  30.  The  period  identified  as 
(3a)  corresponds  to  the  initial  steam  usage  through  the  jacket  and  the 
calandria.  Points  (3b),  (3c),  (3d),  and  (3e)  represent  steam  flow  for 
short  periods  of  time.  Actual  readings  lag  approximately  five  minutes 
behind  the  manual  action  taken  (i.e.,  steam  on,  steam  off). 

Test  1 Evajuation 

Test  1 was  considered  successful  because  the  majority  of  the  measuring 
systems  functioned  as  predicted.  Each  system  had  good  and  bad  qualities 
based  on  the  conditions  at  hand. 

Material  handling  equipment  operated  satisfactorily  until  lumps  in  the 
unscreened  TNT  forced  abandonment  of  the  system.  Material  feed  rates  in- 
to the  kettle  are  below  those  experienced  in  existing  plants.  A reduced 
test  batch  time  is  essential  to  an  uninhibited  evaluation  of  the  equipment 

The  torque  meter  provided  the  best  evaluation  of  batch  conditions  with 
regards  to  material  conditions  at.  any  point  in  time.  However,  addition- 
al information  during  the  peak  torque  periods  will  have  to  be  obtained  by 
decreasing  the  sensitivity  of  the  unit.  Material  viscosity,  as  measured 
by  the  existing  agitator,  is  influenced  by  the  intermittent  addition  of 
steam  to  the  jacket.  This  steam  addition  will  cause  a liquid  TNT  layer 
to  be  created  between  the  agitator  blade  and  the  kettle  wall.  Torque  de- 
creases rapidly  for  a short  period  of  time  until  unmelted  TNT  can  be  mixed 


in  from  the  center  of  the  kettle.  Overall  material  viscosity  as  measured 
by  torque  is  not  altered  appreciably  by  small  steam  additions.  The  den- 
sitometer provided  no  useful  data  during  the  crucial  batch  period.  The 
sensor  is  saturated  for  an  excessive  period  of  time  after  the  sample  is 
removed.  Considerable  effort  must  yet  be  applied  to  obtain  a workable 
sequence . 

The  BTU  calculator  provided  information  as  to  the  heat  energy  inputs  dur- 
ing the  batch.  Tabulated  information  indicates  that  there  is  a response 
lag  between  steam  valve  actuation  and  calculator  verification.  This  may 
be  due  to  the  design  of  the  ring  balance.  The  calculator  indicates  a re- 
turn to  zero  when  steam  flow  is  turned  off.  Failure  to  zero  had  been  a 
problem  before  condensate  reservoirs  were  installed. 

A more  detailed  record  of  events  was  considered  essential  to  allow  a more 
accurate  analysis  of  the  data. 

Tri tonal  Jest  Batch  2 

The  batch  was  again  comprised  of  2400  pounds  of  TNT  and  600  pounds  of 
aluminum  powder.  The  TNT  was  100*  screened  by  hand  and  all  lumps  over 
1/2  inch  in  diameter  were  removed  or  broken  up.  All  significant  events 
during  the  batch  were  recorded  by  an  observer  according  to  computer  gen- 
erated "real"  time.  The  event  sequence  is  included  as  Figure  31.  Fig- 
ure 32  shows  the  torque  profile  for  the  entire  batch.  Discounting  any 
changes  in  data  recovery,  the  torque  increased  steadily  from  start  of 
the  material  addition  until  the  batch  was  certified.  From  that  point, 
the  torque  required  dropped  along  the  lines  predicted  by  the  viscosity 
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Batch  2 Event  Sequence 
17  November  1976 


(Tr;  } 

Batch  Time  Real  Time 


Event 


0 

1006.01 

Start  kettle  preheat  and  computer 

6.24 

1012.25 

Agitator  jogged 

7.59 

1014.00 

Liquid  TNT  added  to  form  heal 

9.49 

1015.50 

Conveyor  started 

9.59 

1016.00 

Agitator  started 

10.29 

1016.30 

TNT  material  enters  kettle 

18.00 

1024.01 

Change  in  torque  meter  gain  control  downward 

18.30 

1024.31 

Four  cans  of  AL  added 

21.50 

1027.51 

Densitometer  set  on  collimator 

22.59 

1C29.00 

Four  cans  of  AL  added 

23.14 

1029.15 

Conveyor  reset  for  10  cycles 

25.00 

1031.01 

Change  in  torque  meter  gain  control  downward  by  20% 

26.05 

1032.06 

Steam  off  to  jacket 

28.32 

1034.33 

Ten  additional  cycles  keyed  in 

29.35 

1035.36 

Steam  on 

30.05 

1036.06 

Steam  off 

32.03 

1038.04 

Steam  on 

32.19 

1038.20 

Steam  off 

32.59 

1039.0 

TNT  addition  stopped 

34.00 

1040.01 

AL  added  (two  cans) 

34.35 

1040.36 

AL  powder  addition  completed 

35.32 

1041.33 

TNT  addition  continued 

35.59 

1042.0 

Heat  off  calandria 

37.59 

1044.0 

End  of  TNT  addition 

38.15 

1045.16 

Final  AL  powder  added 

44.44 

1050.45 

Batch  certified  usable  (thick  mixture  barely  flowable) 

68.29 

1114.30 

Batch  considerable  thinner  but  still  usable 

93.59 

1130.0 

Batch  continues  to  thin,  but  still  usable 

193.59 

1310.0 

Batch  nears  stabilization  and  is  dropped  from  kettle 

Figure  31 
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equation  of  Section  II.  Figure  33  displays  the  torque  changes  through 
the  critical  first  50  minutes  of  the  test.  TNT  enters  the  kettle  from 
the  conveyor  commencing  at  point  (a).  The  gain  control  was  turned  down 
at  point  (b)  to  prevent  the  readings  from  going  off  scale.  The  sharp 
rise  following  point  (b)  is  due  to  the  addition  of  aluminum  powder. 

The  peak  at  (c)  and  the  fall  to  (d)  was  caqsed  by  the  melting  of  TNT  ex- 
ceeding the  feed  rate  of  unmelted  to  maintain  the  high  viscosity.  The 
area  from  point  (e)  to  point  (g)  was  a steady  rise  in  torque  due  to  a 
constant  feed  rate  of  TNT.  The  drop  at  (f)  was  a second  change  in  the 
gain  control.  The  drop  at  points  (g)  and  (h)  was  due  to  momentary  ad- 
ditions of  steam  to  the  kettle  jacket.  The  drop  marked  (i)  was  due  to 
the  stoppage  of  TNT  addition.  One  hundred  pounds  of  aluminum  powder  were 
added  at  point  (j).  Melting  took  over  during  the  drop  at  (k).  TNT  ad- 
dition began  again  at  point  (1)  causing  the  torque  to  exceed  instrument 
capacity  at  (m).  Steam  was  also  turned  off  calandria,  lid,  and  agita- 
tor. Point  (n)  corresponds  to  the  completion  of  TNT  addition  and  the 
loading  of  the  last  100  pounds  of  aluminum  powder.  The  batch  was  cer- 
tified usable  by  the  operator  at  point  (o).  The  torque  dropped  rapidly 
after  point  (o)  until  the  material  was  dropped  from  the  kettle  194  min- 
utes after  the  test  began.  The  densitometer  plot  is  shown  on  Figure  34. 
TNT  is  shown  entering  the  beam  path  at  point  (2a).  The  sample  was  re- 
moved at  point  (2b)  and  all  readings  are  zero  until  point  (2c).  Unfor- 
tunately, the  critical  batch  conditions  occurred  between  points  (2b)  and 
2c). 

The  BTU  calculator  plot  for  Test  2 is  shown  on  Figure  35.  Area  (3a)  cor- 
responds with  the  kettle  preheat  period.  Area  (3b)  is  a natural  taper 
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off  of  steam  usage  once  the  kettle  was  preheated.  Area  (3c)  indicates 
steam  usage  for  melting  as  TNT  enters  the  kettle.  Points  (3e),  (3f),  and 
(3g)  indiciate  intermittent  steam  addition  to  the  kettle  jacket.  Obser- 
ver notes  confirm  points  (3f)  and  (3g).  It  must  be  concluded  that  steam 
was  turned  off  to  the  jacket  prior  to  (3d)  and  turned  on  momentarily  at 
point  (3e).  The  steam  to  the  calandria,  lid,  and  agitator  was  turned  off 
at  point  (3h)  causing  the  calculator  to  return  to  its  zero  point. 

Test  2 Evaluation 

Test  2 was  considered  supportive  of  the  information  gained  in  Test  1.  The 
test  batch  was  carried  out  in  a smooth  concise  manner  with  no  surprises  or 
unforeseen  events  to  mar  the  test  results. 

Material  handling  equipment  operated  successfully  throughout  the  batch. 

The  hand  screening  of  the  TNT  proved  to  be  the  solution  to  the  clogging 
problem.  Feed  rates  are  still  below  those  required  of  "A"  Plant  equipment 
and  below  that  found  in  existing  plants  with  manual  feeding. 

The  torque  meter  continued  to  provide  clear,  concise  information  as  to  the 
minute  by  minute  conditions  in  the  kettle--response  is  excellent.  Changes 
in  equipment  sensitivity  or  "gain"  were  required  but  were  well  documented 
and  made  little  influence  on  the  results. 

The  densitometer  continued  to  provide  no  data  during  the  crucial  part  of 
the  batch. 

The  BTU  calculator  provided  information  in  a concise  manner  with  rapid  re- 
sponse considering  its  design.  The  only  apparent  flaws  in  output  can  be 
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explained  as  observer  error  in  the  taking  of  event  sequence  data.  The 
intensity  of  activity  during  a test  makes  observations  susceptible  to 
error. 

The  data  recovery  system  operated  flawlessly  providing  detailed  record 
of  all  data  for  future  analysis  and  minute  by  minute  print  out  which  pin- 
pointed probable  trouble  spots  in  the  batch  before  they  occurred. 

Tri tonal  Test  Batch  3 

TNT  and  aluminum  powder  quantities  for  batch  3 were  screened  and  weighed 
identically  to  those  for  batch  2.  The  intention  for  batch  3 was  to  test 
the  response  of  the  torque  meter  and  BTU  calculator  to  intermittent  appli- 
cations of  steam  to  the  jacket.  Some  concern  had  been  expressed  after 
Tests  1 and  2 that  steam  additions  could  cause  false  indications  of  total 
batch  quality.  Considerable  effort  was  expended  to  bring  the  densitometer 
on-line.  Figure  36  contains  the  sequence  of  events  during  the  test  batch. 

The  plot  of  the  torque  meter  output  for  the  entire  batch  is  shown  on  Fig- 
ure 37.  The  torque  increase  and  decrease  proceeded  along  the  same  lines 
as  in  Tests  1 and  2.  The  two  vertical  lines  at  point  (a)  were  due  to  the 
stopping  and  starting  of  the  agitator.  The  change  at  point  (b)  was  due  to 
a change  in  "gain".  A plot  of  the  first  102  minutes  is  shown  on  Figure  38. 

Steam  was  turned  on  and  off  to  the  jacket  several  times  in  the  period  from 
minute  54  to  minute  72.  Batch  certification  was  not  conclusive  since  a 
crust  of  unmelted  TNT  developed  above  the  agitator  requiring  agitator  shut- 
down and  manual  crust  breakup.  The  two  spikes  at  (a)  and  (b)  of  Figure  38 
show  the  agitator  start-stop.  The  change  in  instrument  gain  is  shown  by 
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Catch  3 Event  Sequence 
19  November  1976 


(In  Minutes) 


Batch  Time 

Real  Time 

Event 

0.00 

757.02 

Computer  starts  test 

22.13 

819.15 

Steam  on  to  jacket,  calandria,  and  agitator 

30.00 

827.02 

Closed  densitometer  source,  turned  to  collimator 

34.48 

831.50 

Liquid  TNT  added  for  heal 

35.58 

833.0 

Conveyor  on 

36.18 

833.20 

TNT  addition  comfnences 

38.48 

835.50 

Two  cans  AL  powder  added 

44.28 

841.30 

Two  cans  AL  powder  added 

47.03 

844.05 

Densitometer  source  opened 

49.58 

847.0 

Two  cans  AL  powder  added 

50.33 

847.35 

Source  closed 

51.08 

848.10 

Steam  off  to  jacket 

52.18 

849.20 

Steam  off  calandria  and  agitator 

53.38 

850.40 

Source  opened  partially 

54.48 

851.50 

Two  cans  AL  powder  added 

55.48 

852.50 

Conveyor  stopped  with  400  pounds  TNT  remaining 

57.53 

854.55 

Steam  off  to  jacket 

58.18 

855.20 

Steam  off  to  jacket,  agitator  to  high 

59.13 

856.15 

TNT  feed  started  again 

59.48 

856.50 

Source  closed 

60.08 

857.10 

Two  cans  AL  powder  added 

60.38 

857.40 

Steam  on  to  jacket 

61  .43 

858.45 

Steam  off  to  jacket 

62.48 

859.50 

TNT  flow  stopped 

64.33 

901.35 

Source  opened  with  lead  in 

65.23 

902.25 

Steam  on  to  jacket 

65.43 

902.45 

Steam  off  to  jacket 

65.58 

903.00 

Final  AL  powder  addition 

66.13 

903.15 

TNT  flow  restarted 

69.33 

906.35 

Steam  on  jacket,  shutter  full  open 

69.38 

906.40 

Steam  off  jacket 

69.43 

906.45 

TNT  fill  completed 

76.28 

913.30 

Source  closed 

77.38 

914.40 

Tri tonal  sample  taken 

78.33 

915.35 

Source  partially  open 

79.18 

916.20 

Agitator  turned  off  and  then  on 

79.38 

916.40 

Agitator  turned  to  low 

79.53 

916.55 

Agitator  off 

80.23 

917.25 

Agitator  turned  on  high 

82.08 

919.10 

Agitator  off 

82.48 

919.50 

Agitator  on  high 

86.38 

923.40 

Sample  taken 

92.26 

929.28 

Steam  on  jacket 

92.46 

929.48 

Steam  off  jacket 

Figure  36 
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Batch  3 Event  Sequence  (Continued) 
19  November  1976 


(In  Minutes) 


Batch  Time 

Real  Time 

Event 

102.28 

939.30 

Steam  on 

102.48 

939.50 

Steam  off 

112.28 

949.30 

Steam  on 

112.48 

949.50 

Steam  off 

122.28 

959.30 

Steam  on 

122.48 

959.50 

Steam  off 

142.28 

1019.30 

Steam  on 

142.48 

1019.50 

Steam  off 

152.28 

1029.30 

Steam  on 

152.48 

1029.50 

Steam  off,  sample  taken 

162.28 

1039.30 

Steam  on 

162.48 

1039.50 

Steam  off 

172.28 

1049.30 

Steam  on 

172.48 

1049.50 

Steam  off 

183.28 

110.30 

Drop  starts 

204.58 

1 1 22. 0 

Kettle  empty 

Figure  36  (Continued) 
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point  (c).  Addition  of  steam  to  the  kettle  jacket  on  a regular  basis  is 
shown  by  points  (a)  through  (g)  on  Figure  39.  The  plot  of  the  densitometer 
is  shown  on  Tigure  40.  Considerable  efforts  were  expended  in  an  attempt  to 
prevent  the  unit  from  giving  a zero  reading.  None  were  successful  and  the 
plot  only  indicates  the  relative  response  of  the  unit  to  different  mate- 
rials being  placed  in  its  beam  path.  All  materials  were  placed  in  the  beam 
path  outside  of  the  kettle.  The  plot  of  the  BTU  calculator  output  is  shown 
on  Figure  41.  The  information  presented  does  not  resemble  that  of  Tests  1 
and  2.  Failure  to  zero  the  calculator  with  the  steam  flow  at  zero  may  have 
caused  malfunction  of  the  instrument.  Steam  flow  was  in  progress  for  kettle 
preheat  when  the  unit  was  being  zeroed.  All  data  was  considered  void. 

Test  3 Evaluation 

Test  3 proved  the  most  troublesome  of  those  undertaken.  Problems  with  batch 
agitation,  the  BTU  calculator,  and  the  densitometer  prevented  the  acquisi- 
tion of  data  to  answer  most  of  the  questions  outlined  before  the  test. 

The  torque  meter  continued  to  sense  and  indicate  conditions  in  the  kettle  as 
they  developed.  Of  significant  interest  is  the  record  of  rapid  torque  de- 
crease when  the  batch  is  being  drained.  This  decrease  could  be  used  to  sig- 
nal an  automatic  system  when  the  kettle  is  empty  without  secondary  level  con- 
trols being  required. 

The  densitomater  performed  badly  and  needs  extensive  work  before  data  can  be 
obtained  for  comparison  with  the  other  systems. 

The  BTU  calculator  failed  in  the  test,  but  that  failure  could  be  the  result 
of  set-up  error. 


VI. 


SYNOPSIS  or  I’HASI  1 RESULTS 

The  following  conclusions  wore  drawn  after  analysis  of  Phase  I test  data 
and  comparison  with  the  requirements  outlined  for  the  program: 

A.  Equipment  systems  installed  in  Building  456  at  NWS  Yorktown  are 
equal  to,  or  better  than,  any  now  installed  at  existing  production 
plants.  Further,  they  duplicate,  as  close  as  practicable,  conditions 
experienced  in  existing  plants. 

B.  The  temperature  sensing  system,  as  installed  on  the  kettle  agitator, 
is  not  practical  in  a production  environment.  With  extensive  modifica- 
tion, it  could  be  used  to  analyze  batch  stratification  under  experimental 
conditions . 

C.  The  agitator  mounted  torque  measuring  system  is  an  inexpensive,  reli- 
able, and  responsive  sensing  system  for  determining  batch  conditions  and 
is  considered  the  best  candidate  for  controlling  an  automatic  system. 

D.  The  gamma  ray  densitometer  will  require  further  modification  and 
testing  before  any  conclusions  can  be  made. 

E.  The  BTU  calculator  is  a relatively  inexpensive  means  of  determining 
energy  usage.  The  system,  as  installed  and  used  in  Phase  I,  provided 
only  usage  rate.  With  the  addition  of  a rate  integration  program  in 
the  mini -computer , the  BTU  calculator  is  considered  the  second  candidate 
for  controlling  an  automatic  process. 

F.  A minimum  of  two  systems  in  addition  to  a computer  will  be  required 
to  control  an  automatic  mix-melt  system. 
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G.  The  TNT  material  feed  rate  of  the  test  equipment  will  have  to  be  in- 
creased in  order  to  evaluate  conditions  expected  at  McAlester  Plant  "A". 
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H.  A second  hopper,  previously  purchased,  should  be  mounted  to  feed 
aluminum  powder  into  the  kettle  at  a controlled  rate  and  sequence.  The 
batch  reaction  to  aluminum  powder  addition  is  a significant  input  to 
the  torque  meter. 

The  following  conclusions  have  been  drawn  concerning  the  application  of 
systems  as  tested  to  existing  plants: 

A.  The  agitator  mounted  torque  meter  used  in  conjunction  with  an  estab- 
lished pattern  of  steam  application  and  elapsed  batch  time,  could  aid 
plant  operators  in  preparing  tritonal.  In  addition,  a software  output 
could  provide  a permanent  record  of  batch  quality. 


B.  The  BTU  calculator  used  in  conjunction  with  the  torque  meter  could 
provide  the  best  aid  to  batching  by  allowing  the  kettle  operator  to  work 
within  a specified  envelope  of  total  thermal  energy  input  to  the  kettle. 
The  torque  meter  would  confirm  the  batch  to  batch  validity  of  the  enve- 
lope by  measuring  the  batch  viscosity.  A permanent  record  of  both  out- 
puts would  be  available. 
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VII 


PHASE  II  TESTS 


It  was  the  original  intention  of  the  mix-melt  program  to  schedule  a 
number  of  tests  for  the  certification  of  a piece  of  equipment  for  use 
in  existing  casting  plants.  Because  of  the  high  cost  of  test  material, 
both  for  its  procurement  and  for  its  disposal.  Phase  II  tests  were  not 
carried  out  separately  from  Phase  I.  The  data  generated  in  Phase  I 
was  analyzed  and  conclusions  were  made  regarding  Phase  II  suitability. 


VI II.  PHASL  III 


A.  1 NTLRMLD1ATL  TESTS 

The  data  from  Phase  I tests  was  analyzed  in  order  to  determine  what  addi- 
tional elements  would  be  required  to  allow  the  mini-computer  system  to  be 
programmed  for  automatic  control.  Much  of  tjie  data  acquisition  to  date 
had  been  by  manual  means.  It  was  determined  that,  in  order  to  control  a 
batch,  information  such  as  steam  pressure  and  material  feed  status  would 
have  to  be  made  known  to  the  computer  for  it  to  make  meaningful  decisions. 
Three  tests  were  scheduled  for  the  express  purpose  of  gaining  the  specif- 
ic knowledge  to  permit  automatic  control  programming.  Acquisition  of  in- 
terface equipment  to  be  used  in  the  automatic  control  tests  proceeded  in- 
dependently. The  only  major  change  in  equipment  prior  to  the  second  test 
series  was  the  elimination  of  the  torque  sensing  limit  switch.  The  switch 
was  the  source  of  some  electrical  noise  which  interferred  with  the  collec- 
tion of  data.  The  mini -computer  was  therefore  reprogrammed  to  scan  and  av- 
erage the  torque  readings  over  precise  five-second  intervals.  The  average, 
which  is  stabilized  like  a single-point  reading,  was  then  used  by  the  com- 
puter for  control  purposes. 

Each  of  the  three  tests  was  performed  under  conditions  expected  in  a pro- 
duction situation.  Material  was  added  to  the  kettle  within  the  time  frames 
necessary  to  achieve  an  acceptable  production  rate.  The  performances  of 
the  BTli  calculator  and  the  torque  meter  were  the  same  as  achieved  in  ear- 
lier tests.  The  densitometer  was  still  plagued  with  periods  of  zero  read- 
ings which  could  have  been  attributed  to  densities  below  the  scanning  low- 


B.  EQUIPMENT  ALTERATIONS 


Following  the  intermediate  tests,  changes  were  made  to  the  equipment  to 
allow  computer  control  of  the  mix-melt  cycle.  These  changes,  by  equip- 
ment systems,  were  as  follows: 

1.  Two  air-operated  steam  control  valves  were  placed  in  the  main  steam 
lines  to  the  kettle.  One  valve  was  used  to  control  steam  to  the  kettle 
jacket  and  the  other  was  used  to  control  steam  to  the  calandria.  The  ag- 
itator and  lid  were  left  under  manual  control  since  their  heat  (used  only 
for  the  purpose  of  preventing  explosive  buildup)  was  small  in  comparison 
with  the  heat  of  the  jacket  and  calandria.  Both  valves  are  of  the  air- 
operated,  spring  return  type.  The  operating  air  is  controlled  by  an  elec- 
tric solenoid  valve  deriving  its  signal  from  the  mini -computer . A pres- 
sure transducer  was  installed  in  the  main  steam  line  (downstream  of  the 
jacket  control  valve)  to  measure  steam  pressure.  The  signal  is  picked  up 
by  the  mi ni -computer  for  processing. 

2.  A pressure  transducer  was  installed  in  the  pneumatic  control  line  ac- 
tuating the  TNT  feed  hopper.  The  output  signal  is  picked  up  and  processed 
by  the  mini -computer  to  allow  recording  of  the  material  increments  being 
fed  to  the  kettle.  The  signal  is  also  used  to  trigger  portions  of  the  auto- 
matic program. 

3.  The  mini-computer  was  reprogrammed  to  operate  the  mix-melting  equip- 
ment using  information  from  all  of  the  previously  identified  systems.  In 
addition,  the  data  retrieval  system  was  simplified  by  removing  unused  chan- 
nels to  allow  the  computer  to  print  operating  commands  as  necessary  and 


75 


also  print  the  batch  parameters  every  minute  without  a significant  dis- 
crepancy caused  by  the  time  delay  between  data  retrieval  and  orintout. 

A detailed  description  of  the  finalized  software  program  is  included  in 
Section  IX. 

C.  BATCH  SIMULATION 

The  program  as  developed  by  NAVWPNSUPPCEN  Crane  Applied  Sciences  Depart- 
ment (ASD)  was  checked  for  errors  by  coupling  the  mini -computer  to  a mas- 
ter computer.  The  master  computer  provided  the  data  element  inputs  de- 
rived from  previous  batch  tests.  The  mini-computer  was  then  reinstalled 
into  the  equipment  system  at  WPNSTA  Yorktown,  Building  456,  for  the  final 
1 i ve  tests. 

D.  FINAL  TEST  SERIES 

The  final-proof  tests  consisted  of  three  test  batches  with  explosives  and 
one  simulated  test  using  computer  control.  The  batches  consisted  of  10  in- 
crements and  the  same  total  explosive  weights  used  in  all  the  previous 
tests.  The  TNT  and  aluminum  powder  feed  procedures  were  established  to 
achieve  total  material  input  within  10  minutes  of  the  first  material  intro- 
duction. The  computer  program  controlled  the  thermal  energy  input  and  gen- 
erated messages  for  the  manual  control  of  material  feed.  The  program  al- 
so was  designed  to  assess  the  condition  of  the  batch  using  torque  or  den- 
sity conditions  and  indicate  "Batch  Ready"  by  the  appropriate  system.  The 
computer  program  was  designed  to  record  a 1 i batch  condition  data  even  if 
batch  control  was  relinquished  to  the  kettle  operator  because  of  a control 
system  malfunction.  A review  of  the  batch  and  computer  control  results  is 
as  follows: 
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1.  Test  1 data  is  shown  on  Figure  42.  The  first  spike  on  the  thermal  energy 


plot  is  indicative  of  the  heat  required  to  bring  the  kettle  to  maximum  allow- 


able temperature.  An  inadvertent  delay  in  the  start  of  the  batch  occurred  be- 


tween the  Minute  7 and  Minute  35  mark.  This  delay  was  responsible  for  the 


steady  use  of  thermal  energy  even  though  no  material  had  been  added  until  36 


minutes  into  the  test.  A sharp  increase  in  energy  usage  can  be  noted  after 


the  introduction  of  the  first  material.  This  usage  continued  until  Minute  53 


when  the  steam  was  turned  off.  The  plot  of  torque  shows  an  initial  spike 


when  the  agitator  was  started  around  Minute  6.  The  to  que  increased  sharply 


with  the  incremental  addition  of  TNT  and  aluminum  powder.  Operator's  certifi- 


cation of  the  batch  as  ready  for  use  occurred  around  Minute  54. 


The  computer  program  performed  all  intended  operations  up  to  Minute  36. 


Shortly  after  initiating  the  material  feed  cycle,  the  computer  turned  control 


over  to  the  kettle  operator  and  indicated  it  would  only  continue  recording  data. 


The  batch  was  successfully  completed  manually  as  shown  by  Figure  42.  Later 


examinations  of  the  data  and  event  sequence  (also  recorded  by  the  computer) 


resulted  in  the  conclusion  that  a negative  value  produced  by  the  densitometer 


at  Minute  36  caused  the  program  to  shift  to  an  incorrect  address  and  subse- 


quently relinquish  the  control  as  planned  if  an  emergency  should  occur.  The 


negative  value,  not  occurring  in  previous  tests,  resulted  from  removing  the 


lead  sample  from  the  source  path. 


2.  Program  corrections  were  made  in  order  to  perform  another  test.  In  addi- 


tion to  the  negative  value  correction,  the  program  was  altered  to  correct  any 


problems  made  possible  by  an  extended  preheat  time  as  experienced  in  Test  1 


The  original  program  was  designed  to  accumulate  thermal  energy  continually 


from  the  start  of  the  preheat.  Because  of  the  decision  points  built  into  the 
program  based  on  energy  usage,  the  program  was  altered  to  include  a BTU  cal- 
culator value  reset  to  zero  when  the  agitator  is  started. 


Test  2 data  is  shown  by  Figure  43.  The  test  batch  was  again  completed  but 
without  computer  control.  The  computer  relinquished  control  22  minutes  into 
the  batch  when  the  torque  reading  became  tqo  high  for  a no-load  condition. 
From  later  examination  of  the  data,  it  was  determined  that  the  approval  for 
the  start  of  material  addition  was  erroneous.  The  computer  program  had  not 
been  satisfied  that  the  torque  reading  had  stabilized  after  the  start  of  the 
agitator  and  the  command  signal  from  the  computer  had  not  been  given  to  start 
material  feed.  Consequently,  the  automatic  control  system  aborted  and  only 
recorded  data. 


3.  A simulated  test  was  scheduled  to  check  the  changes  in  the  program. 

Thermal  energy  and  torque  values  were  simulated  with  a signal  generator;  all 
other  signals  were  reproduced  by  operating  the  equipment  in  "dry  cycle."  Fig- 
ure 44  shows  a printout  of  the  results  of  the  simulated  test.  All  parts  of 
the  program  functioned  as  originally  intended  and  the  third  mix-melt  test  was 
then  scheduled. 

4.  Test  3 data  is  shown  by  Figure  45.  All  operations  were  successfully 
performed  under  computer  control  up  to  a point  22  minutes  into  the  batch 
cycle.  At  that  point,  the  total  energy  used  exceeded  the  BTU  limit  for  con- 
tinuous steam  application  and  the  program  shifted  to  a steam  on/steam  off 
cycle.  This  portion  of  the  program  did  not  have  an  overload  torque  check 
and  the  thermal  energy  input  could  not  keep  up  with  the  material  being 
dumped  into  the  kettle.  The  drive  motor  overloaded  and  stopped  agitation 
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26  minutes  into  the  batch.  Material  feed  was  manually  terminated  after 
eight  increments. 

5.  The  conclusions  drawn  from  the  final  test  series  were  as  follows: 

a.  A sufficient  number  of  tests  were  unavailable  to  conclusively  state 
that  the  software  program  was  proven  for  production  use.  However,  the 
tests  that  were  performed  did  demonstrate  the  capability  of  the  batch  mon- 
itoring equipment  to  read  the  conditions  of  the  batch  and  report  accu- 
rately and  with  repeatability  to  the  master  control  authority  whether  it 
be  a computer  or  a man. 

b.  A list  of  program  changes  was  determined  that  would  correct  a majority 
of  the  problems  encountered  during  the  final  test  series. 
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IX. 


SOFTWARl  PROGRAM  ANALYSIS 


A.  METHODOLOGY 

The  computer  program  developed  is  based  on  empirical  data  produced  by  the 
actual  mix-melt  tests.  In  addition  to  specific  values,  rates  of  change  of 
values  were  used  to  measure  "trends"  during  the  mix-melt  process.  This 
"trend"  monitoring  helps  to  minimize  erratic  control  behavior  caused  by 
fluctuations  in  data  attributable  to  changing  environmental  and  material 
conditions.  In  essence,  the  "trend"  monitoring  helps  to  validate  data 
used  by  the  computer  to  base  its  decisions.  The  final  program  used  the 
torque  meter,  material  feed  equipment  and  thermal  energy  measuring  equip- 
ment to  base  the  control  functions.  The  densitometer  has  not  been  inclu- 
ded in  the  control  schematic  due  primarily  to  its  inability  to  provide 
data  during  that  part  of  the  program  where  control  of  thermal  energy  input 
and  material  input  is  critical.  The  results  of  the  final  series  of  tests 
have  shown  that  the  densitometer  will  provide  a valid  indication  of  batch 
quality  near  the  end  of  the  batch.  Figures  46  and  47  show  the  comparison 
of  density  and  torque  plots  and  a comparison  of  the  batch  ready  points 
built  into  the  computer  program  for  the  Phase  III  tests.  Because  of  com- 
parability and  repeatability,  either  piece  of  equipment  could  be  used  for 
control  purposes.  However,  because  of  the  tendency  of  the  densitometer 
to  go  off  scale  and  its  dependence  on  a radioactive  source,  the  torque 
meter  was  chosen  for  governing  control  responsibility. 

B.  COMPUTER  PROGRAM  DESCRIPTION 

The  finalized  computer  program,  included  as  Appendix  A,  is  designed  for  a 
digital  system  and  will  provide  equipment  control,  equipment  monitoring  and 
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process  data  recording  simultaneously.  In  addition,  critical  values  can 
be  altered  to  meet  changing  conditions.  Figure  48  is  a schematic  diagram 
of  the  automatic  control  program  operation.  Simultaneous  to  the  auto- 
matic portion,  the  program  records  input  signals  from  the  various  mix- 
melt  equipment  systems  at  five-second  intervals.  The  teleprinter  used 
for  keyboard  control  of  the  automatic  system  is  also  the  display  medium 
for  system  data  at  one  minute  intervals  if  not  overridden  by  computer 
generated  commands. 

Element-by-element  descriptions  of  the  program  sequences  and  the  reason- 
ings behind  some  of  those  used  in  the  program  techniques  are  as  follows: 

1.  Initial  system  condition 

a.  Agitator  drive  system  off 

b.  TNT  and  aluminum  powder  feed  systems  off 

c.  All  steam  valves  closed 

d.  The  thermal  energy  measuring  equipment  zeroed 

2.  Sequence  of  automatic  control  operations 

Step  a.  Automatic  control  is  requested  by  use  of  the  teleprinter 
keyboard. 

Step  b.  The  computer  checks  for  operational  status  of  the  mix-melt 
equipment  signal  digitizer.  The  digitizer  is  activated. 

Step  c.  The  computer  asks  for,  and  records,  the  current  signal  value 
being  produced  by  the  thermal  energy  measuring  equipment. 
This  value  can  vary  day-to-day,  but  can  be  compensated. 
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Step  d.  The  computer  opens  the  main  steam  valves  to  preheat  the  ket- 
tle jacket,  calandria,  lid  and  agitator. 

Step  e.  The  computer  then  checks  thermal  energy  usages.  Normal  ket- 
tle preheat  operations  are  characterized  by  a rapid  use  of 
steam  until  the  kettle  temperature  reaches  the  designed  limit. 
The  BTU  usage  then  falls  off  to  near  the  zero  value.  A max- 
imum preheat  time  of  30  minutes  is  provided  to  trigger  the 
signal  for  preheat  completion  if  the  thermal  energy  equipment 
fails  to  signal  a value  of  slightly  less  than  the  value  re- 
corded in  Step  c. 

Step  f.  The  teleprinter  indicates  "Preheat  Complete." 

Step  g.  The  computer  asks  if  the  agitator  drive  system  is  on.  If 

negative,  the  teleprinter  is  used  to  request  that  the  agitator 
drive  system  be  turned  on. 

Step  h.  The  computer  checks  agitator  status  by  examining  the  torque 

meter  signal.  Because  of  the  high  initial  torque  required  to 
start  the  agitator  in  motion,  the  computer  waits  30  seconds  to 
allow  the  torque  reading  to  stablize. 

Step  i.  The  computer  checks  the  torque  output  signal  to  determine  if 
it  is  below  the  value  previously  established  if  the  kettle  is 
empty.  If  the  reading  is  below  the  established  value,  the 
program  continues.  If  it  is  above  the  established  value,  the 
automatic  program  is  deactivated  thus  signalling  that  there 
may  be  an  abator  drive  train  problem  or  that  a foreign  ob- 
ject may  be  in  the  kettle. 
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Step  j.  The  computer  signals  via  the  teleprinter  to  start  adding 
explosive  ingredients  to  the  kettle. 


t 


Step  k.  The  computer  initially  checks  for  material  addition  by  check- 
ing the  operation  of  the  TNT  feed  hopper  value.  If  the  value 

signals  "Open,"  the  program  continues  to  the  next  element. 

Step  1.  The  computer  records  a new  thermal  energy,  zero  set-point 

figure  and  begins  to  integrate  all  further  energy  usage.  This 

reset  function  eliminates  calculation  of  unwanted  energy  us- 
age produced  by  varying  preheat  conditions. 

Step  m.  The  computer  checks  to  see  if  thermal  energy  usage  and  torque 
values  have  increased  to  verify  that  material  is  entering  the 
kettle.  If  the  values  have  not  increased  above  the  recorded 
no-load  torque  or  recorded  BTU  zero  set-point  within  150  sec- 
onds of  the  hopper  opening  signal,  then  the  automatic  program 
is  deactivated.  This  feature  is  used  to  signal  problems  with 
the  material  feeding  system  that  must  be  corrected  before 
continuing. 


Step  n.  If  the  torque  and  thermal  energy  tests  are  satisfied,  the  com- 
puter then  checks  to  see  if  the  torque  reading  exceeds  the  over- 
torque limit  value.  This  value  is  purposely  set  higher  than 
any  reading  that  should  be  experienced  during  a routine  batch. 
Exceeding  this  value  will  cause  the  computer  to  signal  via  the 
teleprinter  to  discontinue  material  addition  until  the  torque 
reading  drops  below  the  high  limit.  Dropping  below  the  limit 
will  cause  the  computer  to  print  a message  for  restarting  the 
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material  addition.  This  sequence  is  used  to  prevent  over- 
loading the  drive  unit  when  material  addition  exceeds  the 
capability  of  the  steam  to  melt  the  TNT. 

Step  o.  The  computer  is  now  required  to  closely  monitor  the  material 

and  thermal  energy  usages  to  prevent  over-torque  situations  or 
too  much  thermal  energy  addition  which  would  result  in  more 
TNT  being  melted  than  desired  for  final  batch  viscosity.  The 
computer  checks  the  total  BTU  consumption  and  compares  it  with 
a pre-established  empirical  value.  If  the  value  is  exceeded, 
the  computer  checks  the  rate  of  energy  usage  and  compares  it 
with  an  empirical  value.  If  the  energy  usage  rate  is  lower 
than  the  check  value,  the  computer  shuts  off  the  main  steam 
valves  and  shifts  the  program  emphasis  to  the  final  "Fine  Tune" 
stage.  This  element  of  the  program  is  used  for  batches  smaller 
than  the  optimum. 

Step  p.  If  the  total  thermal  energy  does  not  exceed  the  lower  limit 

or  if  it  does  but  the  usage  rate  is  above  the  steam  cut-off  rate, 
the  computer  checks  to  see  if  the  total  thermal  energy  usage  up- 
per limit  is  exceeded.  If  this  empirical  value  (based  on  pre- 
vious batches)  is  exceeded,  then  the  main  steam  valves  are 
closed,  the  teleprinter  so  indicates  the  condition  and  the  pro- 
gram shifts  to  the  "Fine  Tune"  stage. 

Step  q.  If  the  total  thermal  energy  usage  does  not  exceed  the  maximum 
limit,  the  computer  checks  the  condition  of  the  torque.  If  the 
torque  is  higher  than  the  lower  limit  and  is  not  falling,  the 
program  shifts  back  to  perform  the  tasks  again  (starting  with 
Step  n). 
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Step  s 


Step  t 


If  the  torque  value  and  trend  indicate  a thinner  than  desired 
material  condition,  the  computer  closes  the  main  steam  valves, 
so  indicates  by  teleprinter  message  and  begins  to  check  the 
material  feed  conditions. 

The  computer  checks  the  status  of  the  material  feed  system 
from  the  TNT  hopper  valve.  If  material  is  entering  the  ket- 
tle and  if  the  agitator  torque  is  above  the  low  limit,  then 
the  computer  indicates  by  teleprinter  message  and  opens  the 
main  steam  valves.  The  program  then  shifts  back  to  perform 
again  the  tasks  starting  with  Step  n.  The  low-torque  limit 
is  set  above  the  torque  value  required  for  batch  ready. 

If  material  is  not  entering  the  kettle  to  indicate  that  all 
TNT  and  aluminum  powder  intended  for  this  batch  is  in  the  ket- 
tle, then  the  computer  begins  a series  of  checks  to  determine 
batch  condition  by  measuring  material  viscosity  as  a function 
of  agitator  torque.  If  the  torque  is  below  a pre-established 
low  limit,  then  the  computer  checks  to  see  if  this  is  a short- 
term effect.  Torque  readings  can  move  up  or  down  because  of 
the  mixing  taking  place  between  melted  and  unmelted  TNT.  If 
the  torque  remains  below  the  low  limit  set  point  for  more  than 
240  seconds,  the  program  shifts  to  the  "Fine  Tune"  stage.  If 
the  torque  exceeds  the  low  limit  within  the  240  seconds,  the 
computer  opens  the  main  steam  valves,  indicates  the  action  via 
the  teleprinter  and  the  program  returns  to  Step  n. 
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Step  u.  The  "Fine  Tune"  stage  of  the  automatic  mix-melt  program  in- 


volves the  control  of  thermal  energy  input  to  bring  the  batch 
viscosity,  as  measured  in  terms  of  agitator  drive  torque,  to  a 
value  determined  empirically  from  previous  batch  tests.  Steam 
is  applied  to  the  kettle  jacket  and  calandria  primarily  in  five- 
second  bursts  since  the  batch  i$  considered  to  be  in  a critical 
stage  where  continuous  steam  would  cause  too  much  TNT  melting. 
The  first  test  in  the  "Fine  Tune"  stage  is  for  "Batch  Ready  by 
Torque."  If  the  torque  reading  is  below  the  torque  ready  value, 
the  computer  indicates  "Batch  Ready  by  Torque  Reading"  via  the 
teleprinter  and  then  deactivates  the  autotask. 

Step  v.  If  the  torque  reading  is  still  above  the  torque  ready  value,  the 
computer  checks  for  any  over-torque  situations.  A torque  read- 
ing in  excess  of  the  over-torque  limit  will  trigger  the  computer 
to  open  the  steam  valves,  so  indicate  by  teleprinter  and  leave 
the  valves  open  until  the  torque  reading  drops  15  percent  below 
the  torque-over  value.  The  computer  then  will  close  the  main 
steam  valves  and  return  to  the  tasks  in  the  "Fine  Tune"  portion 
of  the  program.  This  series  of  tasks  is  designed  to  prevent  ex- 
cessive torque  situations  caused  by  material  added  after  the 
test  for  maximum  continuous  steam  energy  addition  has  been  made. 

Step  w.  If  the  torque  reading  is  below  the  torque  over  value,  the  com- 
puter checks  for  rising  torque.  If  the  torque  is  rising,  the 
computer  opens  the  steam  valves,  indicates  (via  the  teleprinter) 
"Steam  on  by  Rising  Torque"  and  leaves  the  steam  on  until  the 
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torque  beings  to  fall.  The  computer  allows  a minimum  of  five 
seconds  steam  addition  until  the  falling  torque  causes  the  main 
steam  valves  to  close,  indicates  "Steam  Off"  via  the  teleprinter 
and  returns  the  program  to  check  for  the  "Batch  Ready  by  Torque 
Reading"  tasks. 

Step  x.  If  the  check  for  rising  torque  as  performed  in  Step  w is  neg- 
ative, the  computer  checks  to  see  if  the  rate  of  torque  fall 
is  within  the  desired  range.  I it  is  slower  than  desired, 
the  computer  opens  the  steam  valves  for  five  seconds  and  then 
closes  them  with  the  appropriate  message  being  made  via  the 
teleprinter.  The  program  is  then  shifted  to  check  for  "Batch 
Ready  by  Torque  Reading"  and  final  deactivation  of  the  autotask. 

NOTE:  The  "Fine  Tune"  cycle  will  end  only  when  the  agitator  torque  is  below 
a preset  value  determined  empirically.  This  value  can  be  changed  up 
or  down  depending  on  the  desired  final  batch  viscosity.  The  quantity 
of  material  in  the  kettle  could  probably  vary  by  600  pounds  of  the  max- 
imum without  appreciably  altering  this  value  since  the  agitator  blades 
are  located  below  the  batch  surface. 


X. 


CONCLUSIONS 


The  task  which  was  accomplished  within  the  scope  of  this  manufacturing  tech- 
nology development  program  has  provided  a base  for  a number  of  significant 
conclusions.  The  most  pertinent  conclusions  are  outlined  in  the  following 
statements: 

A.  WITH  REGARD  TO  EQUIPMENT  SYSTEMS: 

1.  Equipment  installed  in  Building  456,  WPNSTA  Yorktown,  is  considered 
equal  to,  or  better  than,  any  now  installed  at  Navy  or  Single  Manager  (SM) 
ammunition  production  plants.  Furthermore,  the  conditions  at  Building  456 
duplicated  as  closely  as  practicable  the  conditions  experienced  in  existing 
plants. 

2.  The  temperature  sensing  system  as  installed  on  the  kettle  agitator  is 
not  practical  in  a production  environment  because  the  wiring  system  proved 
too  fragile  for  shock  and  tear-down  requirements  of  a production  system. 
However,  with  extensive  modification,  the  system  could  be  used  to  analyze 
batch  mixing  efficiency. 

3.  The  agitator  shaft  mounted  torque  measuring  system,  when  coupled  with  a 
system  for  eliminating  cyclic  torque  factors  introduced  by  the  shaft,  bear- 
ings, packing  glands,  etc.,  is  an  inexpensive,  reliable  and  responsive  sys- 
tem for  determining  batch  conditions.  It  is  considered  an  essential  element 
in  a system  for  automatically  controlling  mix-melting. 

4.  The  BTU  calculator,  when  coupled  with  a system  for  determining  accumu- 
lated thermal  energy  usage,  can  be  used  to  control  the  quantity  of  TNT  melted 
in  a batch  and  thus  control  the  viscosity  of  the  batch. 
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5.  The  torque  measuring  system  and  the  thermal  energy  measuring  system,  used 
in  tandom,  can  effectively  provide  "Hands-Off"  control  of  TNT  mix-melting 
when  coupled  with  a mini-computer  and  automatic  or  manually  controlled  mate- 
rial feed  system. 


B.  WITH  REGARD  TO  SOFTWARE: 


1.  The  digital  computer  program,  provided  as  appendix  A,  was  developed  to 
control  the  mix-melting  of  TNT  within  the  limits  set  forth  in  this  technol- 
ogy development  project. 

2.  The  program  can  effectively  operate  steam  and  material  feed  systems  and 
provide  interlocks  essential  to  the  safe  operation  of  an  explosive  plant. 


3.  The  program  is  flexible  in  that  it  can  be  altered  to  meet  the  changing 
conditions  of  the  production  environment. 

4.  The  program  can  provide  continuous  data  retrieval  and  recording  for  later 
analysis  of  batch  quality  or  analysis  of  events  leading  up  to  an  equipment 
malfunction  (minor  or  catastrophic). 

C.  WITH  REGARD  TO  ECONOMIC  BENEFITS: 


There  are  economic  benefits  of  an  improved  TNT  mix-melt  control  system. 
Appendix  B provides  discounted  savings  for  peacetime  and  mobilization 
production. 


XI.  R L C 0 MM  L N DA  T 1 0 NS 


Recommendation  1 


One  or  more  of  the  equipment  systems  developed  in  this  project  be 
consicered  for  use  in  improving  the  mix-melting  of  TNT  based  explosives. 

Recommendation  2 


Further  testing,  to  refine  the  software  program  and  expand  its  possible 
use  to  other  formulations  of  TNT  explosves  beyond  Tritonal,  be  performed 
with  the  equipment  systems  now  located  at  WPNSTA  Yorktown. 


XI X I DISTRIBUTION 


Organization 

Commander 

Naval  Sea  Systems  Command 
Crystal  Mall  Bldg  4 Rm  109 
Washington,  U.C.  20362 
Code  SEA  0354 

Commander 

US  Army  Armament  Material  Readiness  Command 
ATTN:  DRSAR-IMB-L 
Rhode  Island,  IL  61229 

Commander 

US  Army  Armament  Research  and  Development  Command 
ATTN:  DRDAR-LCS 
Dover,  NJ  07801 

Commander 

US  Army  Materiel  Mechanics  Research  Center 
ATTN:  ORXMR-PT 
Watertown,  MA  02172 

Office  of  the  Project  Manager  for  Munitions  Production 
Base  Modernization  and  Expansion 

ATTN;  0PCPM-PBM-J 

Dover,  NJ  07801 

Defense  Documentation  Center  (DOC-TCA) 

Cameron  Station 
Alexandria,  VA  22314 

Commander 

Naval  Sea  Systems  Command 
Library  Division  (Code  SEA  09G3) 

National  Center  Bldg  3 Rm  1E28 
Washington,  D.C.  20362 

Manufacturing  Division 
Air  Force  Materials  Laboratory 
Wright-Patterson  Air  Force  Base 
Dayton,  OH  45433 

US  Army  Material  Readiness  and  Equipment  Cormand 
Manufacturing  Technology  Division 
Rock  Island,  IL  61201 

Officer  in  Charge 

Naval  Material  Industrial  Resources  Office 
Phi ladelphia  Navy  Base,  Bldg  77L 
Philadelphia,  PA  19112 


101 


XIII  DISTRIBUTION  (cont’d) 


I 


Organization 

Naval  Ship  Eng  Center 
Philadelphia  Division 
ATTN:  E.  Si  gal , Code  6721C 
Philadelphia,  PA  19112 

Comander 
Kansas  AAP 
Parsons,  KS  67357 

Commander 
Lake  City  AAP 
Independence,  MO  o4050 

Commander 
Lone  Star  AAP 
Texarkana,  TX  75501 

Commander 
Longnorn  AAP 
Marshall,  TX  75o70 

Commander 
Louisiana  AAP 
Shreveport,  LA  71130 

Commander 
Crane  AAP 
Crane,  IN  47552 

Commander 
McAl ester  AAP 
McAlester,  OK  74501 

Commander 
Hawthorne  AAP 
Hawthorne,  NV  89415 
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0C172'020123 
00173'052117 
00174*050040 
00175 '052105 
00176*051524 
00177 '006400 

HKC4!  .1X7  4T1RE  - PRINT  TIRE  AND  DATE<15>* 

00200*052111 
00201 '046505 
00202 '020040 
00203*020055 
00204 '020120 
0C205 '051  1 1 1 
00206*047124 
00207 'C2C124 
0O21O'C44515 
0021 1 *042440 
00212*040516 
00213*047040 
00214*042101 
00215 '057105 


A-G 





i 


0006  MEL15 
00216*006400 

MKC5  l 

00217*041524 
00220*044515 
00221 '042440 
00222*020055 
00223*020103 
00224*044101 
00225*047107 
00226*042440 
00227*052111 
00230*046505 
00231 '020101 
00232*047104 
00233'020104 
00234*040524 
00235*042415 
00236*000000 

MKC6 : 

00237*050122 
00240*044516 
00241 '052040 
00242*020055 
00243*020120 
00244*051111 
00245*047124 
00246*020104 
00247*040524 
00250*040440 

00251  *042125 

00252  *051111 
00253*047107 
00254*020124 
00255  *042523 
00256 '052015 
00257*000000 

MKC7  t 

00260*946111 
00261 *051524 
00262*020040 
00263*020055 
00264*020114 
00265*044523 
00266 '052040 
00267*042101 
00270*052101 
00271*020117 
00272 ' 047040 
00273*041501 
00274*051523 
00275*042524 
00276*052105 
00277*006400 

HKC8  t 

00300*051524 
00301 '040524 
00302 '052523 
00303 ' 020055 
00304*020120 


.7X1  4C1IME  • CHANCE  TIME  AND  DATE<15>* 


.1X1  4PP1NT  - PRINT  DATA  DUPING  TES1<15>* 


.1X1  4LIS1  • LIST  DATA  ON  CASSETTE<15>« 


.1X1  481A1US  • PRINT  STATUS  OF  TEST<15>4 


0 0 0 7 KKL15 
00305  *051 1 1 1 
0030 f>  *047124 
00307 '070123 
00310*052101 
00311 '052125 
00312*051440 
00313*047506 
00314 '020124 
00315 '042523 
00316*052015 
00317*000000 

MKC9  : 

00320 ' 041510 
00321 '042503 
00322 '045440 
00323*020055 
00324 '02C120 
C0325 ' C51  1 1 1 
00326*047124 
00327 '020122 
00330*042501 
00331 '042111 
00332*047107 
00333*051440 
00334*043122 
00335 '047515 
00336'C2C101 
00337 '027504 
00340 ' 020 103 
00341 *044101 
00342*047116 
00343*042514 
00344 '051415 
00345 ' 00C000 

MKC 1 1 : 

00346*051503 
00347 '040516 
00350*020040 
00351 *020055 
00352 '020120 
0C353 ' C47523 
00354 '044524 
00355*044517 
00356 '047040 
00357 '041 501 
00360 ' C51523 
0C361 '042524 
00362 '052105 
00363 ' C0640C 

MKC 1 0 J 

00364  *04  1524 
00365 '051 114 
00366 'C2C101 
00367 ' C20055 
00370 '020124 
00371 *042522 
00372'046511 
00373*047101 
00374 '052105 


.TXT  4SCAN  - POSITION  C ASSETT E<  1 5> * 


.TXT  *CTHl  A - TERMINATES  PRINT,  LIST.  AND  SCAN 
C0MMANDS<15> 


0006 

0037b 

00376 

00377 
00400 
OC401 

00402 

00403 

00404 
0040b 

00406 

00407 
004  10 
0041  1 
004  1 2 
004  13 
004  14 
00415 

004  1 6 
0041  7 

00420 

00421 

00422 

00423 
C0424 

00425 

00426 

00427 

00430 

00431 

00432 

00433 

00434 

00435 

00436 

00437 

00440 

00441 

00442 

00443 

00444 

00445 

00446 

00447 

00450 

00451 

00452 

00453 

00454 

00455 

00456 

00457 

00460 

00461 

00462 

00463 

00464 
0 C 4 6 5 


K fc  L T 5 
'051440 
•050122 
'04451  6 

* 052054 
•020114 
•044523 
•052054 
' 0 20  1 0 J 
•047104 
'020123 
•041501 

• 047040 
•041517 
'046515 
' C40516 
•042123 
' CC6400 

' C40525 
•052117 
' C 2 C 0 4 0 
'020055 
•020103 
•047515 
' C 5 0 1 2 5 
•052105 
•051040 
'041517 
'047124 
'051117 
' C 4 6 0 4 0 
'047506 
'020123 
•052105 
•0405  15 
•C2C106 
'047522 
'020113 
'042524 
'052114 
'042415 
' COOOOO 

'046501 
' C 4 7 1 2 5 
•040514 
' C2C055 
' C 2 0 1 2 2 
*042514 
' C 4 2 5 0 J 
•0515C5 
•051440 
' C4 151  7 
' 0 4 65  2 C 
'052524 
•042522 
'020103 
'04751  6 
•052122 


MKC12:  .TXT  ♦ AlilC  - COMPUTER  CONTROL  OF  STEAM  FOR 

FFTTLK15>* 


MKC15I  .TXT  * K A K U A L - RELEASES  COMPUTER  CCNTRCL<15>4 


m 


0009  MF115 

00466 '047514 
00467 '006400 

HKC  1 4 S .TXT  ♦ OFF 

00470 '047506 
0C471 '043040 
00472 '020040 
00473'02C055 
00474*020123 
0C475'052105 
00476 '040515 
00477 ' 020  1 1 7 
00500*043106 
00501*020106 
00502 '051 1 17 
00503 ' C46440 
0C504 '045505 
00505 'C545C2 
00506*047501 
00507  * 051  104 
005 10 ' 006400 

MKC16:  .1X1  4CN 

0051 1 '047516 
00512 'C2C040 
00513*020040 
00514 ' 02C055 
C0515'020123 
C0516'C521C5 
00517 '040515 
00520 '0201  17 
00521  ' 047040 
00522*043122 
00523 'C47S15 
00524' 0 2 0113 
00525 '042531 
00526*041117 
00527 '040522 
00530 '042015 
00531 >000000 

MKC13:  .1X1  4HELF 

0053? '044105 
00533*046120 
00534  *020040 
00535 '020055 
00536*020120 
00537*051111 
00540*047124 
00541 '051440 
00542 '046111 
00543 '051524 
00544 '0201  17 
00545 '043040 
00546'041517 
00547 '046515 
00550*040516 
00551 '042123 
00552'006400 

KS201:  .1X1  4IYPE 

00553*052131 
00554 'C5C105 


STEAM  OFF  FP.OM  KE  Y HO  A PH  < 1 5 > * 


STEAM  ON  FROM  KEYBOAPD<  15>4 


PRINTS  LIST  .OF  COMM A NC S < 1 5 > 4 


"HELP"  FOR  LIST  OF  CCNMANCS< 1 5> 4 


010  NFLT5 
00555*020042 
00556 '044 105 
00557*046120 
00560 '021040 
0C561 '043  1 1 7 
00562 '051040 
00563*0461 11 
00564 '051524 
00565  * 0701  1 7 
00566 '043040 
00567*041517 
00570'046515 
00571 '040516 
00572*042123 
00573 '0C64C0 


4 E N T I F Y KFYHOAPD  1ASK  ROUTINE 


1 


00574 '054406  IKC7: 

SI  A 

3 , IKCTO 

00575 'C2C407 

IDA 

0 .KCTIP 

00576'024405 

LDA 

1 i KCTSA 

00577 '00CC25  ' 

.TASK 

00600*0061 35-* 

JSF 

SKERR 

00601 '002401 

OKP 

(HKCTO 

00602 ' 00C000  1KC10:  0 

00603 ' C0C665 ' KC7SA l KC1 
00604*000440  KCT1P:  1B7+40 

« ZPE  L 

00061-000574 ' XIKCT:  I6CT 


* oon  r in  5 

.ijr  el 


; T A S K 

1C  WAIT  ON 

A CTRL 

* 

> WHEN 

CTRL  A IS 

RECEIVED.  PRIM  AND  LIST  TASKS  ARE  KIllFD 

1 KKYHCARD  TASK 

IS  MADE 

READY 

,N|t  F I, 

0C6O5 '054400 

W A 1 T H t 

SI  A 

3 » W T R 0 

00606*020407 

LDA 

0 , WTRIP 

00607 '024405 

LDA 

1 , W T R S A 

00610' 00057 7' 

.TASK 

00611 '006135- 

JSR8 

XERR 

00612 '002401 

JMPP 

MRO 

00613' 00C000 

WTHO  S 

0 

0 0 6 1 4 ' C 0 0 6 1 6 ■ ' 

WTRSAl 

WAIT 

oo6ib'coioo7 

w T R I p : 

2H7-*7 

00616*020445 

WATT: 

LDA 

0 .WATCH 

006  1 7 ' 0 0 6 0 1 7 

. S Y S 1 M 

i | 

00620*021023 

.WChAR 

0062  1 ' 0C6  135- 

J S P g XEPR 

OC  6 2 2 ' 0 2 4 4 3 6 

LDA 

1 , WT'1’  1 

» ID  OF  PRINT 

006 2 3' 07 7777 

• IDS! 

0 0 624  '024435 

LPA 

1 , W T T 2 

no 

00625' 106415 

sue  i 

0,1  .SNR 

00626 ' C0C4C6 

jmp 

WTT3 

J NO  TASK  AT  THIS  ID 

00627 '024431 

LDA 

1 ,WTT1 

00630'C77777 

.TICK 

00631 ' 0061 35- 

JSHS 

XERP 

00632  '1024  00 

sue 

0 . 0 

00633*040010- 

ST  A 

o .doutc 

ICLEAP  PRINT  DATA 

006  34 '024  426 

W7  7 3 : 

LDA 

1 » WTT4 

.ID  OF  LIST 

00635 ' C00623  ' 

. 1 C S 1 

00636*021423 

LDA 

1 , W T T 2 

00637*106415 

sue* 

0,1.  SNR 

00640*000404 

JNF 

KTT6 

0064  1 ' 024  42  1 

LDA 

1 « WTT4 

006  42  ' C0C630  ' 

.TICK 

00643'C06135- 

jspe 

XtRP 

C0644  '024  420 

WTT6  : 

LDA 

1 . WTT7 

»ID  OF  SCAN 

00645  ' C0C635  ' 

. T C S T 

0C64 6 '02  4 413 

LDA 

1 , WTT2 

C 0 6 4 7 ' 1C6415 

sue* 

0, 1 ,SNR 

00650 ' 00C404 

JKP 

WTT5 

00651  'C 24 413 

LDA 

1 , WTT7 

CC652 ' 000642  ' 

.TICK 

C065 3 '006135- 

JSRP 

Xf  RP 

00654  '024001- 

W T 7 5 J 

LLA 

1 , KEY  I D 

00655*000044' 

, t i r b 

0065 6 '006135- 

JSPP 

XERR 

C0657  ' C0C737 

JKP 

WATT 

00660 '000010 

wiTlx 

10 

A-l? 


0 1 3 PM  1b 

J Kfi  YITAKI-  CON'il'Ol.  TASK 


IT/1?  K 

l.i:.  N(i.  - 

2 0 ■ 

MAS  K 

pp i o r i t v - 

40 

C C f H S 

• ( 0 ft  0 (:  t-  * 

1 (7  : 

.1 S H C 

xcwr  p 

;cn  ii 

0 0 H'  b 

• 0 7 0 !.  3 2 

1,1'  A 

o , kcu 

0 C (:  h 7 

* C 0 M 2 H •- 

J S F F 

XhHLO 

0 0 t 7 0 

• 0 7 0 4 7 3 

1 da 

O.XCAP 

JAPAN  (PRAAM)  MNP 

0 0 (■  7 } 

• 0 0f  ) 2K* 

JSF 

PXRPLK 

0 0 t:  7 2 

1 0 2 0 4 7 1 

1 I:  A 

0 ,XCKD 

; C C A A,  A N I : A F S S A C,  K S TAP  1 

0 0 6 7 3 

' C 4 C 4 b 4 

ST  A 

0 .POINT 

0 0 (•  7 4 

' 1 0 2 4 C 0 

SUH 

0,0 

JZFPO  fCAAAKU  WORD  Ii 

0 0 (-  7 5 

•0  40  407 

ST  A 

0 ,CMM\ 

0 0 (.  7 S 

' 0 7 0 4 (•  7 

LC  A 

o , tray 

JNUAHII-  UF  CHAR  ALLCMD  IF  CLII  Al  : 

0 0(77 

' 0 4 C 4 0 7 

STA 

0 , DN’TRY 

0(  7 0C 

' 0 0 ( 4 5 b 

K IP  0 J 

OS  F 0 

XCTCII 

| C.  F T CHAP  CF  COMMAND 

0070  J 

•0  3 4 40  ! 

I,  PA 

3 , KCU 

JIS  CHAR  CH 

©c  7©  a 

'11(415 

SUP* 

0,3,  f,NP 

0 0 7 0 3 

•0004  3b 

OFF 

K1  PI 

J YE  S 

0 0 7 0-1 

' 0 3 4 4(4 

li:a 

3 , KBLK 

MS  CHAP  PLANK 

0 0 7 °!i 

'11641b 

SUP  * 

0,3,  SNR 

0C70S 

'(ICC  4 .3  2 

JAP 

HP  1 

7 Y F S 

0 0 7 0 7 

1 0 2 4 4 4 2 

LL'A 

1 , K 1 0 1 

MS  CHAR  A L F T 7 F R 

0 07  1 0 

'030  4 4 2 

LC  A 

2 , K 1 3 2 

o c 7 1 ; 

' 10  6 0 3 3 

ACC  Z ti 

o , i ,s.nc 

JSK1P  IF  NOT  LETTER  , 1 C 1 >C V A 1 ' 

0 0 7 1'/! 

•1  1 2 4 3 3 

SUEZ  * 

0.2.SNC 

JSKIPIF  LFT7FR,  132>=CFAP 

0 0 7 1 3 

' 0 0 C 4 C 4 

JAP 

KL1>2 

JNCT  LFTTPR 

0 0 7 1 4 

' 0 2 4 4 3 4 

LC  A 

1 , K 1 0 0 

JLETTFH,  SUP  100  FRCA  CHAR 

0 0 7 1!, 

' 1 7 7 4 0 0 

SUP 

1 ,0 

0 0 7 1 0 

' C0C4  1 0 

JAP 

K I P 3 

0 0 7 1 7 

' 0 2 4 4 3 4 

K I/P 2 : 

LC  A 

1 , KAP 

MS  CHAR  NUMBER 

0 0 7 2 0 

•0  30  4 4 1 

IDA 

2 , K 7 1 

1 

0 0 7 21 

1 106033 

ACCZ  * 

0 , 1 , SNC 

•SKIP  IF  NCT  MIA,  (OX  171 

0 0 7 2 2 

' 1 1 7 4 3 3 

SUPZ  * 

C , 2 , SRC 

.•SKIP  IF  M)M,  7 1 > = C H A R 

0 0 7 2 :< 

' C 0 C 4 0 7 

JAP 

MP4 

JNCT  NU A.  ERROR 

0 0 7 2 4 

'024430 

LC  A 

1 , K 2 5 

J NUM 

0 0 7 2 S 

' 1 2 2 4 0 C 

SUP 

1 ,0 

JSUB  2b  FRCA  CHAR 

0 0 7 2 0 

•040430 

K L P 3 t 

ST  A 

0 , TC  H AU 

l 

0 0 7 7 7 

' 0 30  4 3b 

LC  A 

2 , C A D W 

0 0 7 3 0 

' C 24  4 32 

LUA 

1 , K 3 6 U 

0 C 7 3 1 

•00(470 

JSP 

PXMPY 

0 0 7 3 2 

' 0 3 0 4 2 4 

L C A 

2 , TC  H A R 

J A DC  If  CHAP 

C 0 7 3 3 

•147000 

ACC 

2 , 1 

00734 

•04  4 4 3 C 

ST  A 

1 , C A D W 

007  3!. 

' 0 J 4 4 3 1 

US  2 

i;  a t p y 

C 0 7 3 f> 

'(00  74  / 

J A P 

k i pn 

0 0 7 3 7 

' , GO  4 .3  i 

JAP 

KLP5 

JCCMAAM:  Kt.PP  FOUND 

0 0 7 4 0 

•030424 

KLP1  : 

PDA 

2 , C A P V. 

007  4 1 

•024421 

LPA 

1 ,K36!> 

0 0 7 4 2 

' 0 C ( 4 15 

J S R (? 

X APY 

0 0 7 4 3 

•04442  1 

STA 

1 , C A P W 

(;  0 7 4 4 

*01442? 

USZ 

lktry 

00  7 4 -j 

' 0 0 C 7 7 3 

Jf'F 

M PJ 

C 0 7 4 ( 

•000  4 /4 

JAP 

K L P !> 

0 0 7 4 7 

' CCCCCC 

POINT  I 

0 

0 0 7 5 0 

• C 0 C I 0 0 

K 1 0 0 S 

IOC 

0 C 7 5 1 

' 0 0 f 1 0 1 

iioi: 

101 

0 C 7 b 7 

'000532 

M3?: 

1 3 2 

0 0 7!:  . 3 

'CCCCCC 

i>  (•>  o : 

(.0 

.-14 


0 014  f . I.  T 5 


0 0 7!)  4 

'0000?  5 

K 7 5 : 

25 

0 0 7 S 5 

'001  7 0 1 

' xe.TCH: 

Cl  TCH 

0 0 7 b 0 

' 0 0 C 0 0 0 

TCHAD  1 

0 

00  7 57 

' 0 0 1 7 1 ( 

' x up  y : 

MI’Y 

0 0 7 P 0 

' 0 0 C 0 0 C 

cni  n: 

0 

00  7 0 1 

'00007  1 

K 7 1 : 

7 1 

0 0 7 0 2 

'000044 

k 3oi' : 

3 0. 

0 0 7 6 1 

'002  1 74 

'•  XCF|: : 

CM*? 

0 C 7 0 4 

' C 0 0 0 C (! 

C M p V.  i 

0 

00  7f.5 

'000003 

THAI  : 

3 

0 0 7 6 6 

' C 0 C 0 0 c 

DM  F Y : 

0 

C 0 7 f>  7 

' C C 0 0 1 5 

KC’H : 

1 5 

0C77O 

' C 0 C 0 4 0 

KBIK : 

40 

007  7 1 

' CCC0C3 

KWHPS* 

3 

J Ml  PH  IP 

OF  KORPS  PER  COMMAND 

007  7? 

' 034  4 30 

P LP5 : 

LI' A 

3 , XT  API. K 

MAPLE  ST  APT 

0077  3 

' 0 ? 0 4 3 <; 

LD  A 

0 , TU.1I.C 

J T A 1*  L 1 LENGTH 

007  7 4 

'040772 

ST  A 

0 iDM  RY 

0 0 7 7 5 

• 03077  4 

IDA 

2 , KKPDS 

J NUMHF  P OK  POPPS  PFH 

0 0 7 7 0 

'020700 

LCA 

0 ,CKDV. 

1 COMMA LD  W C P l) 

00777 

• 0254  C 0 

PLP7 : 

LP  A 

1.0.3 

) TABLE  COMMAND 

01000 

'1  0 0 4 1 5 

SliH* 

0 , 1 ,$M> 

010  01 

' 0 0 C 4 0 7 

OFF 

KI  P6 

.•COMMAND  FOUND 

0 1 C 0 2 

' 157C00 

add 

2,3 

0 1 0 0 .* 

'014703 

DSZ 

DM  RY 

0 1 C 0 4 

' 0 0 C 7 7 3 

JFF 

KIP7 

0 1 C 0 5 

' 0 2 C 4 1 4 

K IF  4 1 

1 PA 

0 ,KCC 

JERRCR 

oiooo 

' 000  1 20 

- 

«)  S F P 

XRRl.O 

0 1 C 0 7 

'000050 

.1  !•*  F 

KCT 

01  C 1 0 

•054750 

M.P6: 

ST  A 

3 .CM ADD 

01011 

' 034  74  7 

LCA 

3 , CD  A PI.) 

010  1? 

' 0 7 5 4 C 1 

LD  A 

1,1.3 

/TASK  ADDRESS 

010  13 

'02  1 402 

L D A 

0,2.3 

1 I D €■  PRIORITY 

01C  1 4 

' COCO  J 0 

! 

.TASK 

I IDENTIFY  TASK 

0)015 

'000135 

- 

JSFR  X E F F 

0 1 C 1 6 

•077777 

.f  VSF 

t SUSPEND  KEY  DCARD 

01017 

'000040 

JFF 

KCT 

01C20 

' 0C23C6 

" KCD  : 

2VMKPCT 

0 1 0 ? 1 

' 0 0 2 3 3 C 

"KCC : 

2 * V C U fi  T 

010?2 

' C 0 1 0 2 4 

' X T A PM- 

: TAPI  fc 

01023 

'0000  1 0 

T LONG  I 

T R ►:  Ml » T A B I E / 3 

• 

0 

COMMA  PC  TAPIR 

:nou.  « 

t 

J SUM 

100  F FCM 

LETTERS 

; sum 

2 b F FC  F 

Ml  F B K H .5 

0 1 C 2 4 

' C 0 3 0 0 7 

TABLK : 

"T-1CC*36.4"E-100*3G.4"S-100 

0)025 

'00  1 24? 

i 

T K S T 

0 10  70 

' c c i 4 c r> 

3074b 

010  7 7 

'001417 

" S - 1 C C * 

36. 4" T -10 0*36, 4 "C-100 

01030 

•0(1441 

• 

s i r f 

0 1 0 3 i 

' 0 < 3 4 0 7 

7B7<  7 

A l CHESS 


C C M M A N P 


4 


0 1 !' 

»•  nil) 

0 1 (I  3 V 

' 0 5 1 0 2 1 

" P * 1 C 0 * 3 b . 4 " | : - 1 0 0 < 3 f:  . 4 " I - 1 0 0 

0 1 C 3 3 

•001  0 b 0 

P K J K i 

OUM 

• 004020 

1 0 P 7 4 2 0 

0 i C 3 s 

' 0 M 4 0 1 

ICO  *36.4"  1-100  + 30.  4 " A - 1 C 0 

0 1 C 3 (. 

' 0 0 2 0 0 3 

SIM  l)  5 

0 J C 3 7 

'004420 

1 1 P 7 4 2 C 

0 1 C 4 0 

'011011 

" C - 1 C 0 < 3 6 . + " T - 1 0 0 ♦ 3 6 . 4 " 1 - 1 C C 

0 1C  4 1 

'002043' 

C 7 1 N h 

0 1 C 4 2 

• 00502  r. 

1 2 11  7 2 0 

010  4 3 

•00322  1 

« 7 - 1 C 0 * 3 6 . + " 1 - 1 0 0 * 3 6 .4  " N - 1 0 0 

010  4 4 

•001033' 

7 J !•'  V 

0 1 C 4 S 

' C 0 5 4 2 0 

13P7+2 0 

010  4 (' 

•0)0125 

"C  • 1 G C * 3 6 , ♦ " H - J 00*36. 4 "E-100 

0 J C 4 7 

' 0 0 1 7 C 1 

CliFCA 

OIOS  0 

'000020 

l*r?420 

01  Cb  1 

•037027 

"L-1C0<3(,+" 1-100*36. ♦"S-100 

0 1 c s 2 

•00200  2 

LIST 

0 1 0 S 3 

' 00042  0 

1 5H  7 4 7 0 

0 1 C b 4 

' 0 0 0 2 3 5 

" S • 1 C C ■»  3 6 . * " C - 1 0 0 * 3 0 . ♦ " A - 1 C 0 

01  OSS 

' 0 0 5 7 3 7 

SC  4 N 

0 1 0 b 0 

'007020 

16074/0 

0 1 C b 7 

' 0 2 4 b C 0 

" H - 1 C C 4 3 6 . + " 1-  - 1 0 0 * 3 6 . 4 " I - 1 0 0 

0)000 

' 0 0 C 0 3 2 

HI  | P 

0 1 C 6 1 

' 0 1 4 4 20 

3 1 H 7 4 2 0 

010  0 2 

' C 0 ••  0 3 0 

" A - 1 C 0 * 3 6 . ♦ " U « 1 0 0 * 3 6 . ♦ " 1 - 1 0 0 

0 1 C 6 3 

•004  1 1 1 

All  1C 

010  0 4 

' 0 2 C 0 1 0 

4 OB  7 4 10 

01065 

' C 4 i 0 0 2 

" K - 1 0 C * 3 6 , ♦ " A » 1 00*36. 4 "F> - ICO 

C 1 0 6 1 

' 00542  1 

MANUAL 

0 1 C 0 7 

• 02040  7 

4 1 B 7 4 7 

01070 

' 0 4 0 3 1 0 

" C - 1 C 0 < 3 6 , ♦ " I-  - 1 0 0 * 3 6 . 4 " F - 1 0 0 

01071 

'00540  1 

SCF  f 

010  7 2 

•02  1 004 

4 2B  7 4 4 

C 1 C 7 3 

' 040  750 

"C-1CC*36,4" H -100*36. 

010  7 4 

' 0 0 5 4 1 C 

SGN 

C 1 C 7b 

'02  1 407 

THKNP j 

4 3 P 7 4 7 

0 1 C 7 0 

' (.  0 0 0 C 0 

CKD  : 

0 

0 0 C 0 4 3 

. B I K 35. 

01142 

' C 0 0 0 C 0 

0 

MKBCTI 

.TXT  *KKYPOAMIJ  C0NTRCL<15>* 

01143 

'045505 

01144 

'054502 

0114b 

'047501 

0 1 1 4 0 

'051104 

0 J 1 47 

' C 2 C J C 3 

0 1 1 S 0 

• 04  7 5 1 «> 

011b) 

' C 5 2 1 2 2 

0115  2 

'0475  1 4 

01  1S3 

•000400 

f'OUST: 

.7X7  *7 7 <7><1 5 > * 

0 115  4 

' C 3 7 4 / 7 

01155 

• 0034  1 5 

0115  0 

' 0 0 0 0 0 ( 

ms J 09: 

.7X7  < 1: 1'lN’i  DATA  EACH  I’.JNtlTf  DURING  IPF'KlbX 

0 1 1 b 7 

'05012 2 

onoo 

• c 4 4 5 1 o 

(Mi  i < riii  P 


HUM1  0 2 0 A 0 
0 I 1 ••  V ' 0 4 2 1 f,  1 
0 1 1 6 3 1 0 P 2 1 0 1 
01164'02C10P 
OJ!  *!>'<’<  CSC  3 
Cl  1 G 0 ' C 4 4 0 4 0 
0 U 0 7 • C 4 (.  P 1 1 
0 117  0'  <:  4 7 17.  P 
0 1 1 7 1 • 0 b 2 1 0 b 
0 1 1 7 2 ' ( 7 0 1 C 4 
0 I 1 7 3 ' (■  P 7 P 2 2 
0 n 7 0 ' » -5  4 P 1 0 
0 11  7 'j  ' f .4  3 1 <1  0 
OJ 176'0P2JCb 
01177'0PJP24 
01200' CO  f.  400 


jSUVPri'T  INF  1C  (' K 1 A CHAR  [ RUM  READ  LINK  BUFFER 
XASSUKFN  RIFFhR  f ('INTER  IN  POINT 
1 A C 0 ('(.'MAINS  CHAR 


0 1 2 0 J 

• 0 ft  a 4 1 3 

Gl  ’(CHS 

fc  1 A 

012  02 

• C 2 0 4 1 3 

LDAP 

(112  0 3 

• 5 7 ft  2 2 0 

E r v / P 

012  0 4 

'021400 

J.CA 

01  20P 

' 1 7 P 0 0 3 

EC  V 

012  0ft 

'10  1300 

MCVS 

0 12  0 7 

' C 3 4 4 C 4 

I;L‘ A 

01210 

•1(34  (J  0 

ARE 

01?  J 1 

' 0 3 2 4 C 4 

IS7P 

012  12 

' C 0 2 4 0 2 

J w F R 

01213 

'00(177 

MGR  : 

177 

012  14 

'000000 

gc.hr  7 : 

C 

0 1 2 1 P 

' 0 0 C 7 4 7 

LHtiJM  : 

FLINT 

0121ft 

' 1 0 2 4 ft  0 

ri’Y : 

SUPC 

012  17 

' 0 P 4 4 1 1 

SI  A 

0 12  2 0 

' 0344  1 1 

IDA 

01221 

' 1 2 P 2 0 3 

C r.  9 9 x 

E C V P 

012  2 2 

• 1 0 1 2 0 1 

KCVP 

015  2 3 

' 1 4 3220 

AEC7P 

012  2 4 

• 1 7 5 4 C 4 

INC 

0 1 2 2 ft 

' C 0 C 7 7 4 

JKF 

012  2 (, 

' 1 ?P2fc  0 

E L V C P 

01227 

• 0 0 2 4 C 1 

UP  P 6 

01530 

' 0 0 0 0 0 0 

C M 0 3 } 

0 

01231 

'1  7 7 7 0 0 

cm 2 0 : 

”2C 

3 , G G R F T 
3 . GPU J NT 

3,3 
0,0,3 

3 , 3  , S N C 
0,0 
3 , M G K 
3,0 

CPOINT 

GORFT 


0,0  X INTEGERS  IN  AC1  AND  AC  2 

3 , C R 0 3 
3 , C R 2 0 
1 , 1 , SNC 
0,0,  SKP 
2,0 

3 , 3  , S Z R 
CRW 

I , 1 

C I1 0 3 1 RESULT  AC0-AC1 


! "o(»i7  mill 

I 

i jcnin  cr<  m.t>  ik  hcounis 


Oin>  '0S44C  4 (HIM  SI  A 3. CIO 

01 23  1»  02(  404  L U A 0,.*4 

01234 'OOfc  12( « OSF  PXWP10 

01235 '002401  JPF  PCl.O 

C1  236  'C0C0C0  CI.0 : 0 

0 1 2 37  'OOVbCO"  2UCMI 

KCPLFt  .T  XI  "<lb><l?>" 

01240 '00041? 

01241 'COCOCO 


.zpfi 

000f>2-CCC0Cb  IPO  Is  5 
00003-000007  TPPT7:  7 
0CC64-0CC01C  TPP 11:  10 

0 0 C 0 b - 0 C 0 0 2 0 T P P 1 ? : 2 0 

OCCf-6-OO  J 232  ' XCPI.  h : CHll 


o o i h rmi) 


mam  n s n #» i- t the  test 


. HUE  J« 


0 12  4> 

020000-TKST 1 

LUA 

O.TIHPK 

I IS  A TEST  IN  PROGRESS? 

0 1 2 4 ji 

101004 

E'CV 

0 , O.S/M 

01244 

C00453 

JKF 

YLUN 

;tf.st  in  progress 

0 1 2 4 r, 

102000 

ADC 

0 , 0 

012  4 6 

C400C0- 

SI  A 

0 .Tiril’H 

TSHCK  THAT  A TEST  IS  IN 

01247 

C 2 4 4 6 4 

LC  A 

1 » WTST 

ISUSPEND  WAIT  CHAR.  TASK 

0 1 2 5 0 

0 7 7 7 7 7 

.TICS 

012b) 

C06  1 35- 

JSRE 

XERR 

J RAKE 

Sl'PF  CAS 

SFTTES  A R|! 

IN  PLACE. 

012  5 2 

0 2 C 4 5 3 

LDA 

0 .TSTCAS 

J PUT  CASSETTES  1 

012  5 3 

006  1 26- 

JSFf 

XKRLO 

0 1 2 b 4 

C20452 

LC  A 

O.TSTCAS+l  fSTPIKF.  ANY  KEY 

01255 

006126- 

JSRP 

XWPLO 

012  50 

006  1 03- 

OSPP 

XCETC 

.'WAIT  ECR  A CHAP 

1CHECK 

TC  SEE 

IF  CASSE.TETES  INITIALIZED 

01257 

020  01*-- 

IDA 

C , JN.TTL 

01260 

1 0 1 0 C 4 

RCV 

0,0, SZR 

01261 

0 C 0 4 1 0 

JRF 

TST1 

012  6 2 

C 2 C 4 5 2 

LC  A 

0 ,WTPRY 

1WAIT  PRIORITY 

01263 

077  777 

.PFI 

01264 

020016-TST2: 

LDA 

0 ,IN1TI. 

01265 

1 C 1 0 0 5 

KCV 

0 ,0,SNF 

01266 

0 0 C 7 7 6 

J A*  P 

TST2 

01267 

C 2 0 4 4 6 

IDA 

0 , RUNPRY 

J RUN  PRIORITY 

01270 

001263  ' 

.FF  I 

01271 

020120-TST1  t 

LC  A 

C.STCN 

IREWINC  SECONDARY 

012  7 2 

040115- 

STA 

O.TAPCN 

012/3 

024110- 

LDA 

1 , K 1 

012  7 4 

006  124- 

JSR* 

XTVEE 

01275 

0 0 C 7 7 6 

JKF 

. - 2 

01276 

020116- 

LDA 

0 ,PTCN 

JHEW1ND  PRIKARY 

01277 

0401  15- 

STA 

O.TAPCN 

01300 

024110- 

LC  A 

1 • K J 

01301 

C06  124- 

OSRg 

XTVEE 

013  0 2 

000776 

JKF 

.-2 

01303 

1C240C 

sue 

0,0 

01304 

040002- 

STA 

0 ,STOPC 

JCLEAR  STOP  CODE 

01305 

C 40  123- 

STA 

O.PSTE 

1 INDICATE  PF1RARY  ACTIVE 

01306 

040  1 1 7- 

STA 

O.NPTCH 

10  RECORDS 

013  0 7 

C40121- 

STA 

O.NSTCN 

01310 

020420 

LP  A 

0 , INF 

01311 

006  1 26- 

JEFF 

X K FLO 

01312 

0 2 4 4 17 

LC  A 

1 ,INE4l 

01313 

0204  1 7 

LC  A 

0 , INF.  + 2 

01314 

001014' 

.TASK 

0 131  5 

C0C135- 

JSPF 

XEPF 

A- IS 

0019  EELTb 


01316' 00004  6 * . K 1 1.  L 


01317 

'0204  1 0 

YDUE  j 

IDA 

O.TSTCAS+2 

013  2 0 

'006126 

M 

USR? 

XWRLO 

01321 

•024001 

» 

LC  A 

1 , KEY  ID 

01322 

'000655 

• 

.TIER 

01323 

'006  1 35 

- 

JSH3 

XtRR 

01324 

'001316 

1 

.KILL 

01325 

' 002674 

"TSTCAS: 

2 * V T C A S S 

013  2 6 

'002740 

2 * S T R K Y 

013  2 7 

' C03034 

it 

2MTPG 

01330 

'002774 

"INF  1 

2 * M C P T 

01331 

' C 0 3 4 7 6 

• 

ACFT 

01332 

01333 

' 0 C 2 0 1 0 
' C0C002 

wtst  : 

4B  7 4 1C 

2 

I I D OF  WAIT  CHAR 

01334 

•C0C100 

WTPRY! 

ICC 

1 W A 1 T PRIORITY 

01335 

' 0 0 C 0 0 5 

RUNPRY  : 

5 

1 PUN  PRIORITY 

013  36 
01337 

01340 

01341 
013  4 2 

01343 

01344 
013  4b 

01346 

01347 

01360 

01361 

01352 

01353 

01354 

01355 

01356 

01357 

01360 

01361 

01362 

01363 

01364 

01365 

01366 
013  6 7 

01370 

01371 
013  7 2 

01373 

01374 
01376 

01376 
013  7 7 

01400 

01401 


0 5 0 1 2 5 
C 5 2 0 4 0 
041114 
0 4 0 5 1 () 
0 4 5 4 4 0 
G4  1 50  1 
05  1523 
042524 
052  1 05 
C 5 1 4 4 C 
0445  1 6 
020125 
04  7 1 1 1 
C 5 2 0 4 0 
030040 
C23C40 
0 3 0 4 1 5 
COCOCO 

051524 
051111 
C455C6 
0201C1 
C47131 
C 2 C 1 1 3 
C 4 2 5 3 1 
C20  1 27 
04  4 1 C5 
C4704C 
0 4 6 1 1 7 
040504 
0425C4 
006400 

0 4 2 51  0 
052105 
051040 
044504 


RTCAS: 


SI RKY  : 


MACPT I 


.7X1  *PUT  BLANK  CASSETTES  IK  UNIT  0 R 1<15>* 


.TXT  * S T R I K K ANY  KEY  WHEN  LOADED < 1 5 > * 


.TXT  4ENTP.R  JD  RECOHD  FCP  THIS  TES7<15>* 


00'  l 

01  4 07 

0 J s O 3 
01104 
OMOlt 
0 1 4 0(> 
014  0 7 
0)4  10 
01411 

o 1 4 r; 
014  13 

0)414 
014  11. 

014)6 
0 14  17 

01420 

01421 
014  2 2 
0 1 4 2 3 

01424 

01425 
0 1 4 2 (• 
0 14  2 7 
01430 
C 1 s 3 1 

01432 

01433 

01434 
01435 1 
01436' 
01437 ' 
01440 ' 


“ 


I'  I T I 
0 0 1 2 2 
C 4 2 5 0 3 
047522 
O4J04O 
043117 
05 1 C 40 
052110 
044523 
020174 
C 4 2 5 2 3 
052015 
000000 

T T H C I 

052  1 1 0 
042522 
04  2440 
044523 
0 2 C 1 0 1 
020124 
047523 
052040 
0 4 C 5 1 4 
051  1C5 
0 4 C 5 0 4 
1 i-  5 4 4 4 i. 

0 4 4 516 
C2C  1 20 
051117 
C43522 
C 4 2 5 2 3 
C 5 1 4 1 5 

rococo 


.7)11  * THE  HE  is  A 7 E ST  A I READY  IN  ERCGFF£S<J5>4 


/ -Z1 


« (i  ? 1 kilts 


; STOP  TASK 

/THIS  TASK  ENLS  THE  CURRENT  TEST  AND  CLOSES  THE  DATA  l ILF 


0 1 4 4 j 

• 02000  0 "STOP  I 

LLA 

0.T1NPP 

7IS  THERE  A TEST  IN  PROGRESS 

0 1442 

' 101006 

KCV 

0,0, SNR 

014  41 

* 000436 

JNF 

STPEP 

1 NO  TEST  IN  PROGRESS 

0H14 

• 024  445 

LC  A 

1 .SAUTll) 

CM« 

' 0 0 0 6 < 5 ' 

. I D S T 

0 10  4 ft 

•0  24  44  4 

LC  A 

1 ,STN10 

014  4; 

'1  06  4 1 4 

S UR  * 

0,  1 ,S7P 

1 

0 1 4 5 0 

' C 0 C 4 2 7 

JKF 

ST  NO 

0 1 4 5 1 

' 102000 

ADC 

0,0 

/TELL  DIGITIZE  TIKE  TC  STOP 

0 1 4 r>  2 

' C4C002- 

ST  A 

0 ,STOPC 

CMS  1 

' 02C43  1 

LC  A 

O.STPTPy 

0 1 4 S 4 

' C 0 6 1 2 6 - 

JSR'F? 

xkrlu 

01455 

' C2C003- 

LDA 

0 , ZSTPES 

| 

IWAIT  TILL  DIGITIZE  IS  PEATY 

014b  6 

' C 7 7 7 7 7 

.PEC 

l 

TO  STOF 

.•DIGITIZE  IS  COMPLETED 
•PUT  KOI  CK  ACTIVE  TAPE 

DRIVE  ' 

1 CLOSE 

ACTIVF  CASSETTE  CHANNELS 

010.7 

*024114- 

LLA 

1 , K6 

01  460 

*006124- 

JSPP 

X'lVFK 

.•PUT  ECF  ON  TAPE 

014  6 1 

' C 0 0 4 0 1 

JKF 

. + 1 

014  6 2 

' 1 024CC 

SUP 

0,0 

01  4 6 3 

•C40012- 

STA 

0 ,DIGPQ 

/CLEAR  A/D  PEQUEST 

C 1 464 

*040000- 

ST  A 

0 ,TINPP 

.‘CLEAR  TEST  IN  PROGRESS 

; k 1 1 l 

DIGIT IZF 

TASK 

01465 

*024426 

LDA 

1 ,STPID 

014  6 6 

' 000652 ' 

.TICK 

0107 

'CC6135- 

JSR8 

XERP 

CI470 

' 0204  ! 6 

LDA 

O.STCKP 

JSTCP  COMPLETE 

014  7 1 

*006126- 

JSR8 

XKPLO 

01472 

'006004- 

JSF8 

ZPEPORT 

I REPORT  CASSETTE  USE 

Cl  47  J 

'024 001 -LEAVE; 

LDA 

1 .KEY  ID 

014/4 

'001322' 

. T I C P 

C 1 4 7 6 

•C0613S- 

JSRP 

XERP 

014  7 6 

• CO  1 324 ' 

.KILL 

014  7 7 

' C 2 C 4 1 1 ST  NC  ! 

LDA 

O.STPYY 

015  00 

' C0C4C2 

JNP 

STCON 

j 

0150! 

' C 2 C 4 0 ( STPKR  J 

LLA 

0 ,STPXX 

01602 

'006  1 26- STCC  N : 

JSF8 

XKRLO 

01503 

*000770 

OFF 

LEAVE 

01504 

' G 0 3 2 3 0 " S T P T P Y 

! 2 ♦ N S 1 C 2 

016  0 5 

’ 0 0 C 0 0 0 STRESS 

0 

0 1 50( 

'003 3 34  "ST  CEP! 

2*KS  1 C3 

01507 

* 0 0 3 3 5 ( " S T P > X J 

2 4 K S 1 0 4 

016  10 

* 00340 4 " 5 T P Y Y ! 

2 * N S 4 C 1 

f 

01!.  1 1 

*000040  SADTIU 

: 40 

Ill  Oh  DIG  TASK 


o o ,j ? r nis 

0 I 51  2 • (10  ( (I  ] o 
0 1 5 1 3 ' ('  0 0 0 0 6 


015  14 
0 1 5 1 5 

01516 

01517 
0 1 b 2 0 
015  21 
C 1 5 2 2 
015  2 3 
015  2 4 
015  25 
015  26 
01527 

01530 

01531 
015  3 2 

01533 

01534 
015  3 5 
C 1 5 36 
015  3 7 
015  4*' 
0154  1 
01542 
0 J 543 

01544 

01545 
C J54fc 
01547 

01550 

01551 

01552 
015  5 3 

01554 

01555 

0 1556 
01557 
0 15  60 
0156  1 
015  6 2 

01563 

01564 

01565 
0 1566 

015  6 7 

016  7 0 
C 1 5 7 1 
0 16  7 2 
015  7 3 

015  7 1 

01575 

01576 

016  7 7 
0 1(00 


SI  D 1 0 I 
STi’jn: 

ms  m2: 


WILL 


ST  UK  mi 


0 6 2 1 0 5 
0 5 1 5 2 4 
0 2 0 1 2 7 
C 4 4 5 1 4 
0 4 6 0 4 0 
041105 
C 2 C 1 2 3 
052  1 1 7 
C 5 (12  0 
0 4 2 5 0 4 
0 2 0 1 C 1 
0 6/040 
C62  1 1C 
04  24  40 
042616 

04  20  4 0 
C 4 7 5 0 6 
C7C 1 24 
C 4 4 1 0 5 
C 7 0 1 1 7 
C 4 7 1 0 5 
020  1 1 6 
C 4 4 6 1 6 
C 5 2 6 2 4 
C4  2 44C 

05  1 60  1 
0 4 6 6 7 0 
0 4 0 1 0 5 
020  1 1 1 
C 4 7 1 2 4 
0 4 2 6 2 2 
C53101 
046056 
006400 

052  1 05 
C 5 1 6 2 4 
C2C 1 03 
04/616 

050  1 1 4 
0 4 2 5 2 4 
0 4 2 6 0 4 
0270  1 5 
CCCOCO 

C47  1 1 7 
C 2 0 1 7 4 
0 4/523 
05/  04  0 
04  45  1 6 
C2C  1 20 

051  1 1 7 
C 4 3 6 2 2 
0 4 2 5 2 3 
061416 
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♦ TEST  C(JMPLF7FD.<15>* 


MS  104! 


TEST 


PF'rGKKSS<15>* 


4 


-W3 


o c ? 3 mis 

0 1 fi  0 J * 0 0 (;  0 0 0 

MS401:  .7X1  ♦cm;  NOT  S'ltip  TKS1  umr  Ml  10  C0MK1 


01  SO?* 041  SOI 
0 1 6 0 A * ()  4 7 0 4 0 
0 1 6 0 4 • 0 4 7 1 1 7 

ones1  o s / <j  4 o 

0 1 6 o b ' (.  S 1 S 2 4 
0 1 6 07 ' 0 4 7 S V 0 
0 1 M 0 ' 0 2 0 17  4 
0 1 6 1 1 • 0 4 2 S 2 3 
0 1 6 1 2 1 0 S 2 0 4 0 
01613'0S3bl0 
01614  ' 0 4 4 S 1 4 

0 1 ( 1 b ' 0 4 2 4 4 0 
03616'040S2b 
01617' OS  21  17 

0 1 6 2 0 ' C 2 (.  1 0 3 
0 1 6 2 1 ' C 4 7 S 1 6 
0 1 6 2 2 ' C S 2 1 2 2 

| 016?3'C47514 

01624  ' C 2 0 1 J 1 IS  R I ) N N ) N C < 1 5 > ♦ 

0 1 6 2 S ' C S 1 4 4 0 

0 1 6 26  ' OS  1 125 
0 1 6 2 7 ' 0 4 7 1 1 6 
01630'044S16 
0 3 6 3 1 '04341b 
0 1 6 32  'OOCOCC 


002  4 EELT5 


J TASK  THAT  FPINTS  THK  TIME 


TIME  : 


01633 

'0064  1 1 

jspe 

T EE  1 

1GET 

DATE 

016  3 4 

• 006  4 1 1 

JSH  6 

TEE2 

J PR  I NT 

DATE 

01635 

•0064  1 1 

JSF  6 

1EE3 

1 GET 

TIEE 

01636 

'006411 

JSPE 

TEE4 

JPRINT 

TIME 

01637 

•006066- 

JSFg 

XCRLF 

01640 

•024001- 

LD  A 

1 .KEY  ID 

01641 

'001474' 

. T I C P 

01642 

' C 0 6 1 3 b - 

JSPP 

KERR 

01643 ' 001  476  ' .KILL 

01644 ' 005715  •TE'El  J GDATF 
01645' 003335' TME2:  PDATF 
01646 '005726  'TEE  3:  GTIEE 
01647 ' 003275  ' TME4 : PTIEE 


1 


— — - ■ - . - 


<)  0 V 5 Ml  11  5 

t r*  1A.SK  THAIS  PRINTS  DATA  ONCE  A MINUTE.  DURING  l It  IT  i 2 F 


H R 1 N T : 


0 1 0 S 0 

*020000- 

LEA 

0 , TINPR 

;IS  IF  ST  IN  PHOCHFSS 

OHM 

' 1 0 1 0 C b 

MOV 

0,0  SNH 

C J 6 s ? 

' r 0 0 4 1 4 

OFF 

P F 6 

J NO  TEST  IN  PRGGRESS 

C J 6 ‘J  3 

' 0 2 o 4 2 S 

LEA 

0 , PH  8 

CUM 

*006126- 

JSF? 

XhRLO 

cuss 

•1  02000 

A EC 

0,0 

1TFLL  DIGITIZE  THAT  EAT 

CUbO 

*040010- 

SI  A 

0 ,DOUTC 

1 MUST  P F.  P R I N T F D 

0 1 6 b 7 

' 0204  1 6 l'KT» : 

LEA 

0 , YTDMG 

JWA1T  1 OH  DATA  TO  Hfc  READY 

0 It  ( 0 

*001456' 

.RFC 

0 1 c e i 

' CC64  U 

JSF  6 

yftimf 

IPRINT  TIME 

016  6 2 

*006066- 

JSF6 

XCHLF 

C1HJ 

’ C 0 6 4 ] 1 

JSP 

flZADOUT 

,‘PPINT  CAT,. 

0 16(4 

*006066- 

OSFg 

XCHLF 

0 U 6 b 

' 0 0 C 7 7 2 

JFF 

P F 5 

0 U 66 

•C2C411  1- K 6 t 

LEA 

0 , PP 7 

016  6 7 

*006126- 

JSP<2 

xkrlo 

01670 

'024001- 

LEA 

1 , KFY 1 D 

01671 

• CO  1 64  1 ' 

.IIEP 

0D7> 

'006 13b- 

JSFf 
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04  34  1 5 
CCC0C0 


MS  1 2 7 J .1X7  ♦PHHNDING<  15>* 


0 0 3 ')  ^ » l ’1  S 

i Mir  in  i in  inf  ir  cm  put  io  a/c  headings  as  a vcitagf 


0 2 4 3 A 

•054412 

A DC  in  : 

ST  A 

0 2 4 IS 

' 03400  1 ~ 

LC  A 

024  ir 

' 0 20  4 1 1 

L DA 

024  37 

'041521 

ST  A 

0 2 4 4 0 

' C 2 0 4 1 C 

LD  A 

0 2 4 4 1 

'041522 

ST  A 

0 2 4 4 2 

' 0 2 C 4 0 7 

LDA 

0 2 4 4 3 

' C 4 C 4 0 7 

ST  A 

C 2 4 4 4 

' 0 0 4 4 C 7 

JSP 

C 2 4 4 5 

• C C 2 4 0 1 

JPPP 

0 2 4 4 0 

' cocooo 

A D P T N ! 

0 

0 2 4 4 7 

' C C C C 0 I 

V.FPF  r 

6 

C 2 4 *»  0 

' C 0 0 0 0 5 

PI  PF  ! 

2 

0 2 4 5 1 

' 0 C 2 5 2 3 ' 

M FI  CC : 

ADL  1ST 

0245? 

' 0 0 C 0 C 0 

BFPNT  : 

0 

0 2 4 5 3 

' 054  4 3 7 

HF  FUN  : 

ST  A 

0 2 4 b 4 

•020437 

LDA 

0 2 4 5 5 

' ; 4 0 4 3 7 

ST  A 

024  b( 

' C 3 0 7 7 4 

BFPC1  : 

LDA? 

0 2 4 5 7 

'C2C437 

LDA 

024  00 

'1  6 2 4 3 3 

SUEZ  * 

024  0 1 

'0004  5 4 

JRF 

02402 

'175120 

NC  V7L 

024  0 3 

' C 2 C 4 2 0 

LDA 

C 2 4 0 4 

' 1 1 7C0C 

ACC 

02405 

' C 5 4 4 3 C 

STA 

0 2 4 6 0 

•077777 

FENT 

02407 

•C2C43C 

FLC  A 

02470 

' C62  455 

F F L c e 

024  7 1 

'026  4 24 

FLC  A £ 

0 2 4 7 2 

' 1 04  7CC 

FCIV 

0 2 4 7 3 

' 1 4 400  1 

FFCCF 

024  7 4 

' 1 OCOCO 

FF  XT 

0247b 

' 0 1 C 7 5 5 

ISZ 

€24  7 6 

' C 2 C 4 2 3 

LDA 

C 2 4 7 7 

*006170” 

JSP9 

C 2 5 0 0 

' C 1 4 4 1 4 

BFRC3  : 

DSZ 

0250  1 

'C0C755 

JRF 

02502 

'C2C42C 

LDA 

0 2 5 0 3 

' C 0 0 1 2 0 - 

JSPP 

0 2 5 0 4 

' C02  4C0 

JBFP 

0 2 5 0 5 

» C 2 C 4 0 3 

BF  PC  2 : 

LDA 

02500 

' C 0 0 1 2 0 » 

JSPP 

0 2 5 0 V 

' 0 0 C 7 7 1 

JPF 

055  1 0 

' C 0 5 7 0 0 " 

BFNPK  : 

B7FXZ»2 

0251  1 

' 0C5535 ’ 

ZBFAPI) ! 

PFACD 

3 , ADHTN 

3.WSA  JSTCPE  K FOPK.AT  SPEC 

0 , WFI’F 

C , 121  , 3 

O.DFPK 

0,122.3 

C . RFI.OC  ISTCPK  ASSPESS  CF  A/D  LIST 
0 ,BF PNT 

BFRUN  ; PR  1 NT  CNF  LINE 
ACHT  N 


3 , BXPTN 

O.FFTBS  ; ST  C RE  NUMPER  CF  TIRES 
0 , B F r>  N S 

3 .BFPNT 
0.BFN16 

3.0.SNC  JSKIP  IF  ACO  GE  AC  3 

PKRl)2 

3,3 

0 » Z B F A P D 
C , 3 

3 , PFPLC 


0. F4O9P6 
PFPI.C 

1 ,  BFPLC 

0,1 

1 

BFPNT 
O.BFMSG 
XFRLO 
EF  UNS 
PFRD1 

O.BFHSX 

XNRLO 

PXPTN 

0 ,BFKBK 

XWRLO 

PFRD3 


■ 

iMiMii 


0 3 5 KU1-) 


I 


k 


025  1 2 

• 00C  000 

Hxi’i  n : 

0 

0 2 S J 3 

•OOOdlG 

cm's! 

». 

0 2 51  4 

' ooctcc 

hk  i;m; : 

0 

0 2 5 1b 

'coerce 

HI  1 I c i 

0 

025  1 5 

' c o c o 5 n 

CHilM 

15. 

0 2 ’>  1 7 

' 04  1 4 3 1 

h 4 09 l’(i  1 

409.5 

02S20 

'114(31 

0 2 5 2 1 

•0057(5" 

h c y 5 c : 

2 ♦ K .*•  1 0 H 

o 2 '->  2 2 

' C 0 C 2 0 4 " 

?nicc 

0 2 5 2 1 

• 0 C.  1 < 0 ( 

Al  l i 5 1 : 

0 

02524 

•000007 

7 

0 25  25 

' 0 C 0 0 1 4 

12. 

0 2 5 25 

' C 0 0 0 1 5 

13. 

0 2 5 2 7 

' COCO  1 b 

14  . 

0 25  7 0 

' COCO  1 7 

15. 

C 2 5 :i  1 

' C C C 0 1 0 

8. 

025  32 

' COCO  1 1 

9. 

Ksich  ; 

.7X1  * 

02533 

• C 2 C C 4 0 

C 2 5 3 4 

' COCCCC 
C0CC4C 

hi  A t D : 

.KLK  32. 

02575 

•cccccc 

0 

C0C1  «4 

ripJIA: 

.PIK  IOC 

02742 

•occoco 

kzpxz: 

0 

.7X1  * 

02743 

• C 2 0 0 4 0 

02744 

• C2CC4C 

027  45 

• C 2 C 0 4 0 

02745 

• C 2 C ()  t.  C 

02747 

'CCCCCC 

. j/ 


•_  • 


oo  3 fi  run 


; A/D  CCNVERS1CN  IASK 
J T AS  K 17 

: priority  is 

.•THIS  TASK  Kill. 

»I)1G  TASK,  EAST 
.‘THIS  TASK  V1LL 


PROVIDE 
CHANNEL 
HE  COME'  ACTIVE 


A/D  INE  OHM  AT  TON  RF.CU1KKD  IV; 
SAMPLE  TASK.  AND  C ECE  TASK^ 


E V FRY  10  MS 


0 2 VI  (:  ' 

C 2 C 4 5 3 

CNVRT  : 

L D A 

0 , CNR 6 

02777' 

062077 

MSEC 

0 

0 3 C 0 0 1 

060221 

NICC 

ACCV 

0 300  J 1 

1 C24CC 

SUH 

0,0 

03002' 

040012 

- 

ST  A 

0 , DIGRQ 

0 3 C 0 3 1 

C4C0  14 

«* 

ST  A 

0 .CHKRQ 

0 3 0 0 4 

0 2 C 4 4 6 

LC  A 

0.CLT1M 

03C0S 

C 2 4 0 7 2 

m 

LC  A 

1 , XSAMP 

0 3 C 0 6 

C 0 6 0 1 7 

.SYSTM 

C3C07 

C21CC1 

.DUCLK 

03C  1 0 

006135 

m 

jspe 

XFRR 

.•WAIT 

ECR  SYSTEM  CLOCK 

0 3 C 1 1 

C2CC73 

- c n v i : 

L U A 

O.XSMSG 

C 3 0 I 2 

C C 1 6 6 C 

i 

.RFC 

.’THIS 

SECTION 

MONITORS 

.•MASK  CUT  A/D 


JCLEAK  ALL  REQUESTS 


ft 

1 

■ 


4 


m 

. a 


m 

U 


t? 

% 


TIT  SETS  CF  CLEARS  A FLAG  "AGRUN"  IDICATING 

; if  the:  acitatcr  is  running. 

; GE  T CHAN  NUMBER 


0 3 C 1 3 

'020015- 

LC  A 

0 .FSTCHN 

C 3 C 1 4 

'061121 

DC  A S 

0 , ADC V 

03C15 

'06  352  1 

SKFEZ 

ALCV 

030  16 

' C0C777 

JMF 

• • 1 

030  1 7 

' C 6 2 6 2 1 

D1CC 

0 , ADCV 

03C20 

' C24426 

LD  A 

1 , AG2P5 

0302  1 

' 1 524C0 

SUP 

2,2 

0 3 C 2 2 

'122032 

ADCZ  « 

1 ,0 .SZC 

0 3 0 2 3 

' 1 5CC0C 

CCE* 

2,2 

03024 

' 0 24  4 24 

LD  A 

1 .AGPST 

03C25 

' C 5 C 4 2 3 

ST  A 

2 , AGPST 

03C76 

'1  324  1 4 

SUP* 

1 ,2.SZR 

03C27 

' C 0 C 4 1 2 

JMF 

CNV10 

03C30 

' 0 1 C 4 1 7 

ISZ 

AGCNT 

03C31 

' C2C4  1 6 

IDA 

0 .AGCNT 

0303? 

' C 2 4 4 2 1 

LD  A 

1 , AG2O0 

C 3 C 3 3 

' 1 22C33 

A DC  Z • 

1 , 0 , S N C 

03C34 

' CCC42C 

JMF 

CN  V2 

03C35 

' 1 C 2 4 C C 

SUP 

C ,0 

C 3 C 3 6 

'C4C025- 

S 1 A 

0 , AGRUN 

C3C37 

'C4C41C 

STA 

0 , AGCNT 

03C40 

' CCC4  1 4 

JMF 

CM2 

C3C4  1 

' 1C24CC 

cnvi o: 

SUP 

0 , 0 

0 3 C 4 2 

' C4C405 

STA 

0 .AGCNT 

C3C43 

' 1 OCOCO 

CCM 

0,0 

03C44 

'(40025- 

STA 

0 , AGRUN 

0304b 

' 0 0 C 4 C 7 

JMF 

C N V 7 

C3C46 

' 0 0 2 0 C 0 

AG2P51 

1 024  . 

fAPROX  2 

0 3 C 4 7 

'COCOCO 

AGCNT: 

0 

C 3 C 5 0 

' CCGOOC 

AGP  ST : 

0 

jfast  rf 

03C51 

' 1 7 7 7 3 0 

CNP6  J 

1 7773C 

.•mask 

JSKJP  IF  INPUT  LE  2.5V 


;NCT  F GOAL 


'SKIP  IE  AGCNT  GT  2C0 


003V  MFL15 

0 3C!)2'OOCOOl  n.llMl  1 IT  IMF  interval  | OKS 

03CS3 '000310  AG200I  20C.  ;ApROX  2 SFC  (10MS  PEP  COUNT) 


,'DOKS  r J G TASK  RFCUJRF  A/0  SAMPLES? 


03CS4 

' 0200  1 2 

-CNV7:  LD A 

O.DIGHQ 

030  55 

' 1C1  005 

MOV 

0 , 0 , S N R 

0 3 C 5 6 

• C C 0 5 0 5 

JM.F 

CNV  3 

INC  FOP  DIGITIZE 

C3C57 

1 0 1 C 5 5 2 

IS? 

CCCNT 

03060 

'C2C551 

LD  A 

0 , DGCHT 

0 3 C 6 1 

'024542 

LC  A 

1 , C N R 7 

03062 

'1  2 2 4 3 3 

SUP 2 t 

1 ,O.SNC 

JSK1P  IE  DGCNT  GE 

5 

03C63 

' C 0 C 7 2 fc 

JMF 

CNV1 

0 3 C 6 4 

' C2C532 

LD  A 

0 * C NP  1 

| LOC  P COUNT  15,  « 

CE  CHAN  -1 

C 3CG5 

' C 4 C 5 3 2 

67  A 

0 ,CNR2 

»DChN  CCUNT  WORD 

C 3 C 6 6 

' C 2 C 5 4 1 

LD  A 

O.DGADD 

0 3 C b 7 

' C 4 C 5 3 1 

ST  A 

0 ,CNR3 

7 ADDRESS  FCP  DATA 

STCFE 

03C70 

' 1 C 2 4 C C 

sue 

0,0 

0 3 C 7 1 

* C4C54C 

57  A 

C.DGCNT 

03C72 

' 06  11  2 1 

DC  A S 

0 , ADCV 

I ST  APT  A/D  AT  CHN 

C 

C3C73 

' 1C14CC 

C N V 4 : INC 

0 , 0 

C3C74 

' C6352  1 

SKFEZ 

ADCV 

030  75 

• C C C 7 7 7 

JMF 

.-1 

0 30  76 

' C6662  1 

DICC 

1 , ADCV 

C3C77 

'061121 

DC  AS 

0 , ADCV 

03100 

' C46520 

ST  A P 

1 , C N R 3 

031C1 

' C 1 C5  1 7 

IS? 

C1.R3 

03102 

' C 1 45  1 5 

DSZ 

C N R 2 

C 3 1 0 3 

' CCC77C 

JMF 

C N V 4 

03104 

' C 6 3 5 2 1 

SKPf'Z 

ADCV 

03105 

• C0C777 

JMF 

.-1 

03106 

' C6262  1 

DICC 

0 , ADCV 

03107 

' C 4 2 5 1 1 

ST  A f 

0.CNP3 

J STORE  LAST  CHAN. 

JTHIS  SECTION 

CPECKS  chan  zfro  to  see  of 

MATERIAL 

» IS  BE  I NC  LOADED  INTO 

KETTLE 

03110 

•022517 

LDAP 

O.DGADD 

03111 

• 0 24  42  1 

LDA 

1 , MT  ?P  5 

03112 

• 122C33 

A DC  Z 1 

1 , 0 , S NC 

JSK1P  IF  ACC  GT  2 

.5 

03113 

•CCC4C6 

JMF 

CNV1  1 

03114 

’ 1 0 2400 

SUP 

0,0 

03115 

' C 4 C 4 1 6 

STA 

0 , mtcnt 

03116 

' 1CC000 

COP 

0,0 

03117 

' C4CC26 

- STA 

C ,MTPUN 

03  120 

' C 0 C 4 1 5 

JMF 

CNV12 

C 3 1 2 1 

' C 1 C 4 1 2 

CNV 1 1 : ISZ 

MTCNT 

03122 

' C 2 C 4 1 1 

LDA 

0 , MTCNT 

03123 

' C 2 4 4 1 1 

LDA 

1 , MT600 

031  74 

'127033 

A DC  Z 1 

l ,0  ,SNC 

.♦SKIP  IF  ACO  GT  600  ( 30  SEC) 

03  125 

•CCC4  1C 

JMF 

CNV1  2 

03126 

' 1 C 2 4 0 0 

SUP 

0,0 

C 3 1 2 7 

' C 4 C 4 0 4 

STA 

C , MTCNT 

03130 

•C4CC26 

STA 

0 ,KTPUN 

03131 

'CCC4C4 

JMF 

C N V 1 2 

03132 

' 007CCC 

MT2F5J  1024. 

7 APPROX 

2.5V 

0 3 13  3 

' COCCCC 

MTCNT:  0 

03134 

•C01 130 

PT600J  6 0 C . 

» 3 0 SEC (50MS  PEP  COUNT) 

0040  PUT!) 


0313'j 
03136 
031  37 


/DOES  CHFCK  MU!  A/I)  VALUES,  11  SO  1 H A N S F F.  P VALUES 
/FROM  L’lC  7 C CHFCK. 

020014“ CNV12:  LCA  O.CHKRG 

1 0 ICO!)  MOV  0 , O.SNP 

C0C4  20  JFF  CNV5  /NO  CHFCK  DATA  PKCUJFtD. 


03140 

' C2C46 1 

LDA 

0.CNR4  /NUFHER  OF  CHN 

03141 

' C 4 C 4 5 6 

S7  A 

O.CNR?  JDCRN  CCUNT  RORD 

03142 

1 C 2 0 4 6 5 

IDA 

0 , DGAIJD 

03143 

' C 4 C 4 5 5 

.57  A 

0 , C N R 3 JADCRFSS  OF  DATA 

03  144 

' C 2 C 4 6 4 

LCA 

0 , CHF ADD 

0314b 

'C4C455 

S 7 A 

O.CNRb  J ADDRESS  OF  MIFF 

0314b 

'0724  5 2 

C N V 6 : 

LDAg 

C ,CNR3 

03147 

' 04  2 45  3 

S 7 A 6 

0 ,CNR5 

03  1 50 

' C 1 C45C 

ISZ 

CNR3 

0 3 1 S 1 

' C 1 C45  1 

ISZ 

CNR5 

03152 

'0  1444  5 

nsz 

CKP2 

03153 

' C0C77  3 

OKF 

CN  V6 

03154 

'0  24  452 

LCA 

1 # CHK I D 

03  155 

' 007  750 

1 

. 7 1 r f 

0315b 

' COb 1 35 

- 

JSFS 

Xk  RR 

03157 

'024  445 

C N V 5 : 

LCA 

1 .DGID 

0 3 1 b 0 

' C 0 3 1 5 5 

1 

. 7 I C F 

03  161 

' 006 1 35 

- 

JSFi 

X k PR 

03  162 

' C0C627 

OFF 

CNV1 

,'SFE  IF 

CHF  CK 

RFC U IRES  DATA 

03163 

*0200  1 4 

-C1.V3 : 

LCA 

0 ,CHKRG 

03164 

' 1 C 1 CC5 

F*C  V 

0 ,O.SNP 

03165 

' CCC624 

JKF 

CNV1 

03166 

'C2C43C 

LCA 

0.CNP1  ; LOCP  CCUNT  15, 

03167 

'C4C43C 

S 7 A 

0.CNP2  / DC  R N CCUNT  WORD 

03170 

' 0 2 C 4 4 C 

LCA 

0 ,CHK ADD 

03171 

' 0 40  4 2 7 

SI  A 

0 , C N F 3 ; S T C P F.  ADDRE  SS 

0 3 17  2 

' 1 0 24  CC 

SUP 

0,0 

03  173 

'061  121 

DC  A £ 

0 , ADCV 

03174 

' 1 014C0 

C N V 7 : 

INC 

0,0 

03175 

'C6352  1 

SKFEZ 

ADCV 

C 3 1 7 6 

' C 0 C 7 7 7 

JFF 

. - 1 

C31  77 

' C b 6 b 2 1 

DICC 

1 , ADCV 

03  2 00 

'Cbl 121 

DC  A £ 

0 , ADCV 

03201 

» C4fc  4 1 7 

SI  A £ 

l ,CNF  3 

037  02 

' C 1 0 4 1 fc 

ISZ 

CNP3 

0 3 2 03 

' C 1 4 4 1 4 

DSZ 

CNP2 

03204 

'CC077C 

JPF 

CNV7 

03205 

' C 6 3 5 2 1 

SKFPZ 

ACCV 

03206 

' C 0 C 7 7 7 

JPP 

. * 1 

C 3 2 0 7 

'C62621 

DICC 

0 , ADCV 

C32  10 

' C42  4 10 

S7  A P 

0 , C N P 3 /STORE  LAST  CHAN 

032  1 1 

' C 2 4 4 1 5 

IDA 

1 , CHK 1 D 

0 3 2 1 2 

' 003  lbC 

t 

. 7 I C F 

032  1 3 

' COb 1 35 

m 

JSFF 

XERR 

032  1 4 

' C 0 2 4 0 1 

JPFP 

XCNV1 

032  15 

•C030  1 1 

’ XCN’Vl  j 

CNV1 

0 3/16 

'C0C017 

CNF  1 t 

15. 

/I  OF  CHN  - 1 

032  1 7 

’ CCCCCC 

C N P 2 1 

0 

/CORN  COUNT  LOCATION 

C32  70 

' COCOOO 

CNR 3 : 

0 

/ADDRFSS  S7CRF 

.—',1 

0 0 4 1 H 1 'IS 

032?)  ’000020  CNM  : 16. 

03/2?  ’COOOCO  C N 1>  6 t 0 
03223 ’ 0 0 0 0 0 b C N H 7 : 5 . 

03224  ’ COCO 06  VC,  II:  6 

032?b  ’00CC30  I- MID:  30 
03276* CO  (‘014  CHMDl  14 
C3227  * 0037  35  ’ DO  Al:  D ! OCAS 
03230’ 00173 2 'CM KADD:  CHKHlh 

03231  ' OOCOOC  DCCM  : 0 


, 


0 0 4 2 ynib 

I SUP POUT  INF  T(  CHFCK  Til  SfcF  lh  LISTING  HAT  A 
J PFOlUPhC  AM)  1C  INC  CASFTTC.  PFXCPU  V.RITTFK 


03V  32 

'054432  PAIN: 

SI  A 

3 , TP  A 1 N 

; 

JNCFFFF.M  TAl’K  PFCCHD  COUNT 

0 3 5 3 3 

'034115- 

LDA 

3 , TAPCN 

0 3 2 3 A 

'020116- 

1 I.  A 

0 , PTC N 

032  3S 

' 1 1 6 4 1 4 

SUP  * 

0 , 3 , S7.P 

0 3 5 3 0 

'000403 

OFF 

.43 

0 3 2 3 7 

'010117- 

ISZ 

NF  TCN 

0 3 2 a o 

' C 0 0 4 C 2 

OFF 

.42 

032  4 1 

' C 1 C 1 2 1 - 

ISZ 

NS  TCN 

;CH1 CK 

FCP  LIS 

TING  OF  DATA  PEGU1PED 

032  42 

' C 3 4 0 1 0 - 

LDA 

3 , doutc 

03/43 

' 1 75CC5 

FCV 

3,3, SNP 

032  44 

' C 0 2 4 2 C 

JFFP 

1PAIN 

03245 

' C 3 4 4 2 2 

lp  a 

3, PNNI  JSTCPF  TIFF 

032  46 

'02  1 775 

LD  A 

0 , - 3 . 3 

032  47 

'04  2422 

SI  AS 

0 , RNN  3 

03250 

'021776 

LD  A 

0,-2. 3 

03251 

' C 4 2 4 2 1 

STAS 

0, ,PNN34l 

0 3 2 5 2 

' C 2 1 7 7 7 

LD  A 

0,-1  .3 

0325  3 

' C 4 2 4 2 0 

ST  A? 

0 .PNN342 

03254 

• 0 204  1 3 

DC  A 

0.PNN1  JSTCPE  DATA 

0 3255 

• 042  4 1 3 

ST  A P 

0 ,PNN2 

03256 

' 0 C 6 4 1 0 

JSPF 

PTPNFF 

0 3257 

' C2C4C6 

IDA 

0 , ZTDMC 

03260 

' C 2 4 4 0 5 

I.  C A 

1 .ZTDFG 

0 326  1 

• 07  7777 

.xn 

X DAT  A FFADY  FOP  PPINT  CLT 

03262 

' CC6 1 35- 

JSPP 

XFRP 

03263 

' 00240  1 

JFFP 

1PAIN 

03264 

'CCCCCC  TRAIN; 

0 

03265 

'C03274 '7TDKC: 

tpfc 

03266 

' CC275C ' WTFNFP 

! T P N F F 

03267 

'CC6724 'PNNI  : 

XPIF46 

03270 

•002772  ' P N N 2 J 

ZSCFC 

C 3 2 7 1 

'C0C075-PNN3: 

CPSC 

03272 

' CCCC76- 

CFS  1 

0 3273 

•CCC077- 

CPS  2 

032  74 

'CCCOCC  TPPC; 

0 

1 

| * (i (’ 4 j Kn  ii) 

JSUPPOUT  INH  It  CUT  PUT  TIME 

J T1MK  XX  XX  XX 

fPPlNTS  OPSC,  CPS  1 , UPS2 


0 3 V 7 5 

1 0 b 4 4 2 1 PTIKPj 

ST  A 

3 # B P T X Z 

0 3 2 7 6 

1 0 2 0 4 2 2 

LE  A 

0 ,PT2 

; 3 

C 3 1 7 7 

’ C 2 6 4 7 2 

LEAP 

1 ,PT  3 

JOPSO 

C 3 3 0 0 

•006011- 

JSPF 

XENHP  C 

C 3 3 0 1 

’ C2C430 

TEA 

C ,PT7 

1 BE 

03  30? 

• C 0 6 1 2 6 - 

JSPP 

X Vs  K I LI 

C 3 3 0 3 

• C204  1 b 

LEA 

0 ,PT2 

C 3 3 0 4 

'026  417 

LEAP 

1 , PT5 

;ops  l 

C 3 3 0 5 

•CC6011- 

JSPP 

XKND1  C 

C 3 3 0 6 

' C 2 C 4 2 3 

LEA 

0 ,PT7 

J BE 

C 3 3 0 7 

' C (’  6 1 2 6 - 

JSPP 

XXPI.O 

C 3 3 1 0 

' C204  1 0 

LEA 

0 ,PT2 

C o 3 1 1 

•C264  J3 

LEAP 

1 » PT6 

J CPS2 

033  1 2 

'006011- 

JSPP 

XENIUC 

C 3 3 1 3 

' C 2 C 4 C 7 

IEA 

0.PT4 

0 33  1 4 

' C 0 6 12  6- 

JSPP 

X V HI-0 

0 3 3 1 b 

' CG24C  1 

JMFf 

P.PTXZ 

0 3 3 1 6 

'COCCCC  B P T X 7 ! 

0 

0 3 3 1 7 

1 ©0665  2 "PT 1 : 

2 ♦ M S 1 15 

C 3 320 

•C0CCC3  PT  2 : 

3 

C 3 3 2 1 

•CCCC7b-PT3: 

CPSC 

033  22 

•00666  4 " PT  4 : 

2*M£  1 16 

0 3323 

'C00C76-PTb: 

CPS  1 

03324 

' C0CC77-PT6 : 

CP  S 2 

MSI  15! 

.TXT  ♦TIME  * 

03  3 2b 

' 052  1 1 1 

03326 

' C46SC5 

03  327 

' C2CC4C 

C33  30 

' oococo 

0 3 3 3 1 

• C0667C "PT7  : 

M.  S 3 C 0 ♦ 2 

MSI  1 6! 

.TXT  3 

* 

0 3 3 3 2 

' C2C040 

0 3 3 3 3 

' C 0 C 0 C 0 

MS3C0  : 

.TXT  < : 

* 

03334 

' C350CC 

4 

b 


• — - 

liiaMH 


A 


* o o (> 4 mis 


/KlIHHOUTIM  'll  I’ll  NT  IJ  ATI! 
/PA'il  XX  x>;  XXXX 


/PHI  NT? 

l H?  C , 

CPS) , OHS 7 

0 3 3 3b 

•054  423  I’DMKJ 

ST  A 

3 , hl)TX2 

03336 

' 0 204  7 4 

LPA 

0 , PP 2 

; 3 

03  337 

•026  4 24 

L C A 6 

1 « PP  3 

JOHSO 

0 .3  3 4 0 

'00601 1 - 

jsre 

XPNPKC 

03341 

'070423 

mu 

0 ,PI>4 

/Fill 

0 3 3 4 2 

•006126- 

J S PH 

XkPlO 

0 3 3 4 3 

' 0 2 C 4 1 7 

LL)  A 

0 ,)>[>2 

; 3 

033  4 4 

'076  42  1 

LPA* 

1 ,1*1)5 

/ 0 H S 1 

0 3 3 4 5 

'C06011- 

OSH  P 

XHNUKC 

0 3 3 4 6 

• 0 20  4 1 6 

LPA 

0 , PP  4 

1 PH 

0 334  7 

'006)76- 

JSPP 

XhPLO 

0 3 3 5 0 

'0  20  4 )6 

It  A 

0 ,PP6 

n 

03351 

•026  4 1 6 

LDAP 

1 , PP7 

/ OH  S 2 

0 3 3 5 2 

' 0 34  4 J6 

LPA 

3,PPR 

03353 

'166433 

SUH7  * 

3 , 1 , SNC 

03354 

•C7C4C6 

LPA 

C ,PP2 

03  3 55 

' 0 0 6 C 1 1 - 

JSHP 

XI’NPKC 

C 3 3 5 6 

' C 0 6 C 6 6 - 

JSPP 

XCHLf 

03357 

'00240  1 

JPFP 

HCTX2 

03360 

'CCCCCC  ppTX?: 

0 

03361 

' CC6762 "PP1 : 

PS1  1 742 

03362 

•CCC0C3  PI)  2: 

3 

C 3 3 6 3 

• C0C075-PP3: 

CP  SC 

03364 

' C06777"PD4 ; 

P S 4 1 6 4 2 

0 3 365 

' C0CC76-PI15  : 

CPS  1 

03  366 

'CCCCC1  PD6: 

1 

03  367 

' C0CO77-PD7 : 

CPS  2 

0 3370 

'000144  PPP: 

ICC. 

PS  1 17: 

.TXT 

4T  A 1 fc  4 

033  7 1 

•C421C1 

03372 

' C 5 2 1 0 5 

0 3373 

' C 2 0 0 4 C 

C 3 3 7 4 

'CCCCCC 

M54  16: 

.TXT 

4/4 

0 3375 

' 0 2 7 4 C 0 

K’i/IWtWS'l  'i> 


a 


— — 


('  C 4 5 tn  I 7 5 

r tiDunrin m ir  pi  int  thi  numpeh  ui  kecokus 

; WIO'm-N  LP  CAKSHTE.S  USED  IN  TEST. 


0 3 3 7 (» 

'054  420  PI  POUT: 

£1  A 

3 , IT  PET 

0 3 3 7 7 

' 0 2 0 4 2 0 

Li:a 

0 , PPPS1 

0 3 4 o 0 

' C 0 f 120- 

J£Pb 

XM'l  (l 

0 3 4 01 

'024  1 17- 

1 I;  A 

1 . NPTCN 

0 3 4 0 ? 

'02042  0 

LI' A 

0 , PPO 

0 3 4 0 3 

'cot-oi  i - 

.)  £ P 0 

XHNPEC 

0 3 4 0 4 

' 0 2 0 4 1 4 

1. 1'  A 

0 , PEEK 2 

0 3 4 0 5 

' 0 0 6 1 2 f - 

j£pe 

XPPJ  0 

0 3 4 0 6 

'0204  1 3 

LI  A 

C , HPMS3 

0 3 4 0 7 

'00012b- 

v]  £ P b 

X P P 1 0 

C 3 4 1 0 

'024121- 

i r a 

1 , NSTCN 

0 34  1 1 

' C 2 C 4 1 1 

LDA 

0 . P p 0 

0 3 4 1 2 

'000011- 

JEPb 

XPNDEC 

03  4 1 3 

' C 2 ( 4 C 5 

l n a 

0 , R p M S 2 

034  J4 

•00012b- 

j £ p b 

XPpLl) 

03  4 1 5 

' C02  4 0 1 

jppp 

FERET 

0 3 4 1 0 

'CCCOOC  P P P E T : 

0 

C ? 4 ' 7 

' c o 7 c 4 o " p i p b i : 

2*ES 

1 05 

0 34  20 

' 007064 "EPEE ?; 

2*P£ 

1 Cb 

034  2 1 

' o o 7 1 o o " p p r 5 3 : 

2*E£ 

1 C 7 

034  22 

'ootooo  pro; 

0 

PS105:  .T>1  ^CASSETTE  0 * 

034? 3 ' C 4 1 5 C 1 
C34?4 ' C 5 1 5 2 3 
03425'042524 
034?b'C521C5 
03427 '020060 
0343O'C2CC40 
03431  'CCCOCO 

PS106:  .7X1  * RtCOHDS< 15>* 

03432 ' C2CC40 
03433*051105 
03434 ' 0 4 1 b 1 7 
034  35 ' C b 1 1 C 4 
03  4 3b  '0514  15 
0 34  37 ' CCCOf 0 

MS  1 0 7 : .7X7  *CAS£E 7 TE  1 * 

C34  40 ' 04 1 5C  1 
03441 '051523 
03442*0425?^ 

03443 '05  2 1C5 
C34  44 ' C2C06  1 
03445 ' C2C04C 
03446 ' COCOCC 


C4t-  mis 

» M J N A P Y T 0 r h C I F /M 
TACla  INPUT 

JACO-  NUVBKF  CF  DIGITS  PEOUIPED 

;0  FOP  5.  1 FCP  4,  2 FOP  3.  3 FCP  2,  4 FOP  I DJCIT 


03447 'C54426 

BNDFC: 

SI  A 

3, BSAVF 

C3450'C344?3 

LDA 

3 , INST 

C34S1  ' 1 1 7000 

ACC 

0,3 

03452 ' 054  40  1 

ST  A 

3,  . + 1 

03453' CO COCO 

LUPP  : 

0 

03454 ' C 7 0 4 2 C 

LDA 

0 ,C60 

03455’ 14(443 

SUPC 

2 , 1 , SNC 

0 3456 ' 1C J 401 

INC 

0,0,  SKP 

03457' 147001 

ACC 

2 , 1 , SKP 

03460 'C0C77S 

JFF 

• • 3 

03461 ' CC6 1C4 

m 

JSFP 

XFUTC 

03462*010 7 71 

ISZ 

LCPP 

03463'  1 5 1 2 C 3 

MCVF 

2 ,2. SNC 

03464 ' C 0 0 7 6 7 

JMF 

LCPP 

03465' 002410 

JFF 

eesAVF 

03466 ' C ? 3 4 2 0 

TENS  : 

234  20 

; l oooo 

03467' 0C175C 

1 75  C 

; iooo 

03470 ' CC0 1 44 

144 

I 100 

0347  1 ' COCOl  2 

12 

1 10 

03472 ' CCCCC  1 

l 

i l 

03473 ' 0 3 C 4 1 3 

INST  : 

LC  A 

2 , .+TENS-LGFP 

03474 'CCC060 

C 6 0 : 

60 

03475 'CCCCOC 

BSAVF: 

0 

0 0 4 7 KH1!) 


.NFk  L 
I ACC k l 
1 7 A f K 

n a s k 

;----- 


T AN  l.n.  A NO  WRITE  U ON  TAPk  TASK 
I.H.  NO.  - 5 
PRIORITY  - 10 


03476 ' 006(17  1 -ACPI  ! 

JSP 

pXCXUk 

03477*020067- 

i d a 

0 . X 2 *UIP 

;CkT  CHARACTER  I'UkkkR  PYlk  PXINTH 

03500*006125- 

JSP 

PXPDLK 

JCFT  I . D . T k XT 

03501 ' 107520 

SUPZ1 

0,0 

jCCNVkPT  RYTE  COUNT  TC  A KCkT  C(  »’t 

0 3502  * 10722G 

ADCZH 

0,1 

03503*0201 1 3 - 

IDA 

0 ,K5 

»CET  "WRITE"  CGDk 

03504* 107 OOC 

ADC 

0 , 1 

; F A K k COMMAND  WORD 

03505  * COfc  1 74- 

JSP 

e X T V k k. 

J Ml  11 f P FC  CRD  ON  TAPE 

03506*002070- 

JMP 

PXDONE 

.‘EOT  ON  HACK-UP  TAPE  UNIT 

03507 'C2C405 

LC  A 

O.DIGID 

035 10 ' C244C5 

LEA 

1 .DIGAD 

03511*001314* 

.TASK 

03512*006135- 

jspe 

XERP 

C 3 5 1 3 * 002252  ' 

.KILL 

03514  'CC3CC5  I)  I C I D J 

6 P 7 4 5 

03515 'CC3545  ' D 1 G A D : 

DIC 

. Z P F L 

00067-015634" X2HUF! 

2 » X E U F 

0CC70-CC3516  'Xl'CNF: 

DC  N E 

. N P F L 

C3516'C2C4Cfc  DCNt  : 

LDA 

0 .DDEOF 

03517*006126- 

JSP? 

xkrlg 

03520  ' C 2 40C  1- 

LDA 

i ,kf:yid 

€3521 *003212’ 

. T I C F 

03522*006135- 

JSP  P 

XfcPP 

035?3'C03513* 

.KILL 

03524  'C07  252’’DnkCF: 

2 * F S 2 C 0 

03525 
035/6 
03527 
C35  30 
035  31 
0 35  32 
0 35  33 
0 35  34 
0 35  35 
0 3 5 3 6 
0 35  37 
03540 
035  4 1 
035  42 
C 3 5 4 3 
035  44 


MS20O:  .1X7  ♦ F N C OF  TAPE  GN  CASSHTF  UNIT  1 < 1 5 > 4 


0 425  1 6 
C 4204  C 
C 4 7 5 C 6 
C2C 1 24 
C4C52C 
C45  4 4 C 
C 4 7 5 1 6 
C2C1C3 
C4C523 
C515C5 
052124 
C 42  44C 
0525  1 6 
C 4 4 5 2 4 
C2CC6  1 
CC64CC 


00  4 6 mi!i 


• N P E L 

/DIGITIZE  1 6 CHANNELS  TASK 
U ask  1 .D  . NO.  - 6 
/TASK  IH1CHITY  - 5 


DIG: 

/----•■ 

0 3 5 4 5 

' 1C  2400 

SUE 

C ,0 

0 3 5 4 f. 

'040002- 

ST  A 

0 ,STOPC 

0 3 5 4 7 

' C ? C 5 4 3 

LD  A 

O.MGDIG  /STRIKE  ANY  KEY  FCP  START  CF 

TEST 

03550 

'006126- 

JSHP 

XWRLO 

03551 

'006103- 

JSPP 

XCE.TC 

) 

0355? 

'02054  1 

LD  A 

0 , MGAG 

03553 

' C06  1 26  - 

JSPP 

XWRLO 

C 3 5 5 4 

'024001- 

LEA 

1 . KEY  1 IX 

03555 

' CC352  1 ' 

. T I C R 

0 3 5 5 5 

' C C 6 1 3 5 - 

JSPP 

XFRR 

l| 

03557 

'024537 

IDA 

l.DNTID  /PEADY  WAIT  CHAP  TASK 

03560 

' C03555 ' 

. T I C P 

0356  1 

' CC6 1 35- 

jspp 

XERP 

0356? 

' 00607 1-DG1 : 

JSP 

PXCXBE  /CLEAR  XBUF 

03563 

' C2C 1 40- 

LDA 

O.XXHUF  /INITIALIZE  BUFFER  POIMEP 

03564 

' C 4 C 5 3 6 

ST  A 

0 .CAHLD 

03565 

' C 0 6 0 1 7 

.SYSTM 

/GET  AND  STORE  DATE 

03566 

'021006 

.gday 

C 3 5 6 7 

’ C 0 6 1 3 5 * 

JSP 

PXEHR 

03570 

'046532 

STA 

l.PCAHLD  /MONTH 

C 3 5 7 1 

' C 1 C 5 3 1 

ISZ 

CAHLD 

0357? 

' 0 4 2 5 3 C 

STA 

O.PCAHLD  /DAY 

03573 

'C1C527 

ISZ 

CAHLD 

03574 

'052526 

STA 

2.PCAHLD  /YEAR 

03575 

' C 1 C 5 2 5 

ISZ 

CAHLD 

03576 

' C20522 

LDA 

0 ,C  1 2 /SET  SAMPLE  COUNT 

03577 

' C4C520 

STA 

0 ,SCNT 

0 3 6 0 0 

'CC6C17  [1G2  : 

.SYSTM 

/GET  TIME  OF  DAY 

0360  1 

' C 2 1 0 C 3 

.GTCD 

0360? 

' CC6 1 35- 

JSF 

pxfrp 

036  0 3 

'05  25  1 7 

STA 

2.PCAHLD  /HOUR 

03604 

'010516 

ISZ 

CAHLD 

03605 

' C465  15 

STA 

1 , PC AHLD  /MINUTE 

03606 

' C 1 0 5 1 4 

ISZ 

CAHLD 

03607 

' C 4 2 5 1 3 

STA 

O.PCAHLD  /SECOND 

C36  10 

•C1C512 

ISZ 

CAHLD 

DGAVG: 

/CLEAR 

SUM  LOCATIONS. 

036  1 1 

' C 2 0 5 1 4 

LDA 

0.DGA1  /NUMBER  OF  CHAN  LCC. 

036  1 ? 

•C4C514 

STA 

0.DGA2  / LOCP  CCUNTFF 

036  1 3 

'0345  1 4 

LDA 

3.DGA3  /ADDRESS  OF  SUMMING  LCC. 

0 36  1 4 

' 10  2 4 0 0 

SUE 

0,0 

036  15 

' 0 4 1 4 C 0 DGVlJ 

STA 

0,0.3 

036  16 

'1  75400 

INC 

3,3 

036  1 7 

• 0 1 4 50  7 

rsz 

TCA2 

036  20 

•CCC775 

JMF 

DC  V 1 

; CGI Lt  C 7 

ICC  SAPFLE  POINTS 

0362  1 

• C2C507 

LDA 

0.DGA4  /NUMBER  OF  SAMPLE  POINTS  TO 

PE  AVERAGE!' 

03622 

' C4C504 

STA 

0.DGA2  /LOOP  COUNTER 

0 362  3 

' 1C2C00 

ADC 

0,0 

0 36  24 

•C4C01 2- 

ST  A 

O.DIGPG  /PECUEST  A/D  INFORMATION 

A- 4') 


tedMM Mh 


r 


04?. 

mis 

0 3 6 ? !) 

'00  1 70? 

ih;v3  : 

.SUSP 

J WAIT 

; aim;  sm 

IM  ES  K 

SUMS 

0 3 6 2 (> 

' 0?C503 

l n a 

0 , DC  A 5 

/*  CF  CHANNFLS 

0 3 0?/ 

*040503 

STA 

0 , DC  A 6 

;I OCP  COUNI F R 

C 3 0 3 0 

' 0 ? 0 5 0 3 

LI)  A 

0 ,DCA7 

/address  of  samples 

0 3 0 31 

' C 4 0 5 0 3 

.51  A 

0 , PCAR 

J ADDRESS  POINTER 

0 3 6 3? 

'0  34  475 

l n a 

3 , D G A 3 

/ADDRESS  OF  NUMS 

0 3 6 3 3 

'1  2 6 4 0 0 

dgv 2 : 

SUH 

1 . 1 

0 3 6 3 4 

'022500 

1.DAF 

0 , n G A 8 

•GET  DATA  SAMPLE 

0 3 6 3 5 

'10  113  2 

MCVZL  » 

0 , o.szc 

;neg? 

0 3 6 3 6 

'1  26000 

A DC 

1 . 1 

MES,  AC  1 = 1 77777 

036  37 

' C 3 1 4 C 1 

LI)  A 

2.1.3 

036  40 

'1  1 302  2 

APE  Z 

0.2.SZC 

036  4 1 

•011400 

ISZ 

0.3 

0 3 6 4? 

'05  1 4 0 1 

STA 

2,1,3 

0 36  4 3 

'0  3 1 400 

LPA 

2,0,3 

036  4 4 

' 1 330CC 

APE 

1 ,2 

0 3 6 4 5 

' 05  1 4CC 

SI  A 

2,0.3 

0 3 6 4 (. 

' 175400 

INC 

3.3 

0 36  47 

' 1 75  4 CO 

INC 

3,3 

C 36  50 

'010464 

ISZ 

DC  A 8 

0365  1 

' C 1 4 46  1 

DSZ 

ECA6 

0 365? 

’ 0 0 0 7 6 1 

JMF 

CG  V 2 

03653 

' C 1 4 453 

DSZ 

CCA2 

MOO  SAMPLES  YET? 

03654 

' CCC75  1 

JMF 

ECV3 

/NO 

MOO  SAt'PIfS  SUCKED  tcgfthep. 


/DIVIDE  BY  IOC 

AND  STORE 

IN  CUT 

BUFFER 

03655*020454 

LC  A 

0 , DGA  5 

J*  CE  CHAN 

C3656 'C4C454 

STA 

0.DGA6 

/ LOCP  COUNTER 

03657 '02 0450 

LDA 

0 , DG  A 3 

/ A D C R F S 

OF  SUMS 

03660 '040454 

STA 

0.DGA8 

/ADDRESS  POINTER 

03661 ' C22453 

DG V 4 : LDA? 

0 , DGA  8 

/MSP  CF 

SUM 

03662 'Cl  0 452 

ISZ 

CG  A 8 

0366  3 '026451 

LDAP 

1 , DG A 8 

/ LSP  OF 

SUM 

03664'CIC45C 

ISZ 

DGA8 

03665 '030443 

LDA 

2 , DG A 4 

/ 1 00  . , 

t OF  SUMMED  SAMPLE 

03666 ' C06436 

JSFP 

AC  IV 

03667 'C46433 

SI  A? 

1 ,C  AHLD 

/ STCPE 

IN  BUFFER 

03670 ' C 1 0432 

ISZ 

CAHLD 

C3671 '014441 

DSZ 

CG  A6 

036  72 ' C 0 0 7 6 7 

JMF 

CGV4 

/PREPARE  AL'IC 

DATA 

0 36  73 ' 0 C 6 4 2 2 

JSRP 

ZADATA 

036  74  1 

'014423 

DSZ 

5CNT 

/YES,  COUNT  SAMPLE 

. 12  ? 

C 3 6 7 5 

' 00070  3 

JMF 

CG  2 

/NO,  WAIT  FCR  NEXT 

S A M F l F 

03676 1 

'006416 

JSP? 

ZPAIN 

/TRANSFER  CITFUT  EUFFFR  10  CASSFTTE  WRITE  PUFFFP 


03677 

'030140- 

LDA 

2 , XXBUK 

03700 

•034141- 

LDA 

3 » XYBUF 

0370  1 

•0  24  4 22 

LDA 

1 » MPDLTH 

C 3 7 0 2 

'02  1 000  DG 3 s 

LDA 

0.0.2 

(i  0 5 0 K U T b 


Cl  7 0 3 

' C 4 1 4 0 0 

S 7 A 

0,0,3 

0 3 7 0 4 

’ l b 1 4 0 0 

INC 

2.2 

0 3 7 0b 

' 1 7 b 4 0 0 

INC 

3.3 

03706 

■ 1 2 b 4 0 4 

INC 

1 , 1 , SZR 

03707 

•000773 

»1  M 1 

PG3 

0 3710 

' 0 0 t 10  0- 

JS  R 

W X WIHIT  /YES,  PUTPin  12  SAMPLE 

0 3 7 1 1 

' 0 0 ( 6 b 1 

v)MF 

PC  1 

0 3 7 1 2 

'010134" 

KOI)  l C : 

2 * M S 1 C 0 

0 3 7 1 3 

•010172" 

m<; A<  : 

2 * N S 1 C 1 

037  14 

• 0 0 3 2 3 2' 

y H a 1 n : 

RAIN 

037  1 b 

' 00b446 ' 

V.  A n A T A J 

A I)  A 7 A 

0 37  1 6 

• 0 0 C 0 C 2 

1 ' VJ  7 1 D : 

2 

/FAIT  CHAR  1 ASK  IP 

037  1 7 

'CCC0C0 

son : 

0 

.SAMPLE  COUNTER 

03720 

' COCO  1 4 

0 2: 

12. 

JNO.  OE  SAMPLES  PEP  RECORD 

03721 

' C 0 C 0 C 0 

CAP  1 6 ! 

0 

; CHANNEL  CC INTER 

03722 

' C 0 C 0 0 c 

CAHI.D: 

0 

.•CURRENT  ADDRESS  HOLD 

03723 

' 1 7 7 4 3 C 

MRDLTH  : 

- H l f L 

» N FG  BUFEFP  LENGTH 

0 3724 

' 07  7777 

APT  o. 

,ni  v 

037  2b 

•000040 

ik;a  i : 

32. 

.•NUMBER  Cl  SUM  LOCATIONS 

03726 

' COCOCC 

PGA  2 : 

c 

1 L OOP  COUNTER 

03727 

' 00375b ' 

PGA  3 ! 

CC-A  1 0 

.•ADDRESS  OF  SUMMING  LOC 

C 3 7 3 0 

• COC 1 44 

PGA  4 : 

IOC. 

1 NUMBER  06  SAMPIES  AVERAGED. 

0 37  3 1 

•000020 

ncAb : 

16. 

; NUMBER  CF  CHAN  SCANNED 

037  32 

• OOCOOO 

PGA  6 ! 

0 

/ANOTHER  LOC  P COUNTER 

0 3 7 3 3 

' CC37  35  ' 

L'  G A 7 ! 

PGAS 

.•ADDRESS  OF  DATA  SAMPLES 

037  34 

' CCCCOC 

DG  A 6 : 

0 

/ADDRESS  OF  POINTER 

CCCC2C 

P G A 9 : 

.ELK  16 

• 

0CC040 

PGA  1 0 : 

.FLK  32 

• 

/CLEAR 

XELE  ROUTINE 

C4C  15 

•C54  4 1 3 

CXRUF  : 

SI  a 

3 , C H 0 

/SAVE  RFTUPN 

C 4 C 1 6 

' C 2 0 1 4 0 

m 

LD  A 

C .XXRUF 

/SET  XPUE  POINTER 

C4C  17 

' C4C4  1 2 

ST  A 

C .CBO+l 

C4C  20 

' 0204  1 3 

L D A 

0 ,CR0*3 

/SET  XPUE  LENGTH 

04C21 

'040411 

STA 

0 .CBO  + 2 

C 4 0 22 

• 1 02  4CC 

SUP 

0,0 

/CLEAR  ACO 

04C23 

' C 4 2 4 0 6 

S 7 A 

0 , 0CBO-H 

/STORE  0 IN 

C4C24 

' C 1 C405 

ISZ 

CHO+1 

C 4 C 2 b 

' C 1 4 4 0 5 

DSZ 

C L’  0 ♦ 2 

ZCCUNT.  DONE  ? 

C 4 C 2 6 

'C0C775 

JMP 

. - 3 

/NO 

C4C27 

•C02  4C1 

JMP 

ecBO 

/YES.  RETURN 

C0C003 

CHO  : 

.ELK 

3. 

04C33 

' COC  35C 

RUE  L 

.7REL 

0CC71 

- C C 4 0 1 5 

' X C x H F : 

CXf'tE 

io  si  mis 


.NIH 

JU5FP  CU.CK  SEKVICF  P0L1  INF 
ISFACS  A MESS A OF  INDICATING 
J 7 I y F 1C  SAMPLE. 


0 4 C 3 <1 

• C *>  4 4 1 b 

SAPP  : 

J - • • • 

ST  A 

3.SAMPO  ; S A V F LETUP A 

C4C  3b 

' C b C 4 1 b 

SIP 

2 .SAMI’ 0 + 1 

040  30 

' 04  4 4 1 b 

ST  A 

1 , S A M P 0 + 2 

C4C  37 

'0404  1 b 

SI  P 

0.SAMPO+3 

C4C  40 

' C 2C07  3- 

L P A 

C.XSMSG  .'MESSAGE  ADPPE'SS 

0 4 C 4 1 

' 024  4 1 4 

LPP 

1 , S A M P 0 ♦ 4 » P T A P T S A F F L J A C KtSSAH 

0 4 (I  4 2 

'0  77  77  7 

• I X M 7 

/SEND  MESSAGE. 

0 4 C 4 3 

• 0 2 C 4 1 1 

LPP 

0 , SAMP0+  3 

0 4 C 4 4 

' 0 24  4C  7 

LC  A 

1 .SAMPO+2 

C 4 C 4 b 

' C 3C  4Cb 

L P A 

2 .SAMPO+  1 

C 4 C 4 0 

' C 3 4 4 0 3 

L C A 

3 , SAMPO 

C4C  47 

' C 7 7 7 7 7 

. UC  F X 

JFX1T  F P PM  l1  SEP  CI.CCK  PCU1JNE 

C4C50 

•cccoco 

SMSG  : 

0 

0CCCC4 

s A m v o : 

• PIK 

4. 

C4C55 

' 1 7 777  7 

• 1 

KS100: 

.7X1 

♦ S1PIKF  ANY  KEY  TC  STAFT  Tf.ST<lb>* 

C4C56 

' C 5 1 b 2 4 

04CS7 

•051111 

04C60 

' C45505 

04C61 

• C2C  1 0 1 

04062 

• C 4 7 1 3 1 

C4C6  3 

' C ?C  1 1 3 

0 4 C h 4 

' C 4 2 5 3 1 

C4C65 

' C 7 C 1 2 4 

C4C66 

' C 4 74  4C 

C4C67 

' C b 1 b 2 4 

C4C70 

' C4C522 

0407  1 

' 0 b 2 0 4 0 

04C72 

' C b 2 1 C b 

C4C73 

' C b 1 b 2 4 

04C74 

' 006400 

ms  l o i : 

.1X1 

♦TEST  STAP1EP<15>* 

04C75 

’ 0b2 1 05 

C4C76 

’ C b 1 b 2 4 

C4C77 

' C 2 0 1 2 3 

04  100 

' 0 b 2 1 C 1 

04101 

' Ob  1 1 24 

04  102 

' C 4 2 b C 4 

04103 

' C06  400 

04104 'C2CCC3-S1PPD: 

IDA 

0 , 7STMFS 

C 4 1 0 5 ' C 24003- 

LP  A 

1 .ZSTMKS 

C410fc'C032tl * 

, X M 7 

C4107  *CC(  13b- 

OSP  6 

XEPP 

041 10 ' C C 3 b 2 3 ' 

.KILL 

. 7.  P E L 

cos  a ^.11!) 

00  0 7^-0  0'IC  i <1  1 XSflMP: 
0 0 C 7 J ••  C 0 4 0 Mi  • X S f' s f . : 


SAM 
S K S G 


" 0 0 5 3 mis 

. N lJ  I-  Jt 

; All‘1  0 (' C N 1 1*  C L TASK 
Aii'fd : 


;CHEC 

K T 0 S E E 

IE  DIGITIZE  TASK  IS  ACTIVE 

; I e 

IT  IS  ACT 

ACTIVE:.  MAKE  U ACTIVE 

041 11' 02447V 

PDA 

1, CUT  11)  ; 1 E GE  DJGITZE.  TASK 

04112 ' C C 1 4 4 b • 

. JEST 

0 4 1 1 3 ' C 2 4 4 7 1 

LEA 

1 , AUT10 

04114*106414 

SUP* 

0 , 1 . S Z R 

04115*000405 

JMF 

AUL1  .'DIGITIZE  TASK  IS  ACTIVE 

041 16*020467 

LEA 

O.AUTTST  fIDAPRJC  PITY  CE  "TEST 

04117*024467 

LEA 

1 # All  AT  ST  /START  ADDPES  CE  TEST 

04120*003511* 

.TASK 

04121 *006135- 

JSK8 

XEPP 

.•HEADY  KEYBOARD  CCNTRCI, 

04  1 22 ' C2400  1 - AUL  1 : 

1.  E A 

1 , KEY  ID 

04123*003560' 

.TIER 

04124*006135- 

JSPg 

XERR 

? G E T 

PTE  7 F F C 

value: 

» SUSPEND  THIS 

TASK  AND  WAIT  FCP  5 SFC  DATA  UPDATE 

C41. 5' 003625* 

. SES  F 

04126*020024- 

LEA 

0, BTUFST 

C4127  ' C 4 C 0 3 5 * 

ST  A 

0 .BTUZEP 

; NOW 

PEAEY  TC 

preheat  KETTLE. 

1 TURN 

CN  STEAK 

AKE  PRINT  MESSAGE  TC  THAT  AFFECT 

04130*006021- 

OSPP 

X S TON 

04131 *020456 

LEA 

O.AUNO  JMFSSAGE  0 "PPF  HEAT  STAFTED. 

04  1 32  *0  060  1 7- 

J S F S 

XMFSS 

JNCW  SKI  UF  A LCCF  TO  WAIT  FOP  FPFHFAT  TO  CCMFLETE. 
.•THIS  IS  ECKE  P Y WAITING  FOR  AN  INCREASING  PTO 
1 THEN  A DECREASING  PTU.  KETTLE  IS  CONSIDERED 
I TO  PE  PFFHEATEE  WHEN  BTU  DFCPS  TC  WITHIN  .IV 
J OF  PIUZFF 


; t i m e:  1 1 M IT  f c r 

P P F H E A T IS  .5  HP. 

04  1 33  *0  20455 

LEA 

C.AU360  ? « CF  5 SEC 

INTERVAL 

TC  GET  .5  HR. 

04134 ' C4C455 

STA 

0 , AULCJOP 

04135*102400 

SUP 

0 , 0 

04136 '040454 

STA 

0 , AUINC 

04137*040454 

STA 

0 , AUDE  C 

04140'C04125* 

AUI2:  .SUSP 

; H A S THE  R E P E E N 

AK  INCREASE  IN  PTU? 

04  141  ' C 2 C 4 5 1 

LDA 

0 . AU1 NC 

04142*101004 

MCV 

0,0.  SZP 

04143*000410 

JMF 

A U L 3 ; increase:  already  detectfe 

.‘DID  HTU  I KOREA 

S E THIS  TIME"? 

04144*020450 

LEA 

0 , AllNUP 

04145*024034- 

LLA 

1 , HTUD1 H 

04146*106414 

SUP  « 

0 , 1 .SZP 

04147*000423 

JMP 

A UL4  ; NG  CHANGE’ 

04150' 102000 

ADC 

0.0 

04J5J  'C4C441 

STA 

0, AUINC  .'INDICATE:  A 

INCREASE 

HAS  CCCl/P!  1 . 

I 


0 < 4 Ml  I 'I  5 


0 4 16? 

'0004  2 0 

JK  P 

A 1)1, 4 

J SI  NOE 

U'l  l 

INCHEA.SK  HAS  ALHI  A P Y OCCURED, 

J CHECK 

F C 1 

A DEC HE  ASK 

04  1 S3 

'020440 

A 1)1,3  : 

L 1)  A 

0 , AUUF.C 

04  154 

'10  10  0 4 

MOV 

0 , 0 ,S7K 

04  1 5S 

'000410 

J K P 

AUI,5  JDECHFASE  ALREADY  DETECTED 

jim:  mu 

DECREASE  THIS  TIKI  ? 

0 4 1 S 0 

' 02C437 

LI)  A 

0 , A U N n W N 

0 4 i S 7 

' C 2 4 0 3 4 * 

Li)  A 

1 .HTDDIP 

04  160 

' 1 0 6 4 ] 4 

S II  R If 

0,1. SZR 

04161 

' 0004  1 1 

JKP 

Al'1,4  INC  CHANGE 

04  16? 

' 1 0 2 0 0 0 

ACC 

0 , 0 

0 4 16  3 

'040  430 

ST  A 

0 * A 1 1 1)  fc  C /INDICATE  A DECREASE  FAS  CCCIFED 

04  164 

' C 0 C 4 C 6 

JFR 

AUI4 

J INCREASE  AN  r 

DECREASE  HAVE  PCTh  OCCUPED. 

JNC*>  "nil"  SHOULD  DROP  T (3  LITH1N  "PREHEAT" 

J OF  " M U Z h R " 

0 4 1 6 S 

' C 2 C 0 3 2 - 

A U I.  S S 

L i;  a 

0 , RTIJ 

04  166 

' C24037- 

LD  A 

1 .PREHEAT 

04  1 67 

' 1 2 2-4  0 0 

SUP 

1 ,0 

04  170 

'10  113  2 

K C V Z L 

I 0,0. SZC  JSKIP  IF  POSITIVE 

04171 

' C0C4C6 

JK  F 

AUL6  J DONE  MTU  PREHEAT 

JHAS  TIKE  CIT 

CCCURED  FOR  PREHEAT? 

0 4 17  2 

' C 1 4 4 1 / 

A U L 4 : 

DSZ 

auloop 

04173 

' CCC745 

JKF 

ALL 2 JPRtHFAT  NOT  COMPLETE 

04  174 

' 0204  22 

LD  A 

0.AUN1  JPPEHEAT  TIME-CUT 

04175 

'006017- 

JSFP 

XMESS 

04  176 

' CCC43  1 

JKF 

AUI,7  J GO  AHEAD  AS  PLANNED  ANYfcAY. 

JPPF  HE  AT 

CCKFLFTEC  OK 

04  177 

'C2C45C 

AUL6  s 

L C A 

0 , A U N 2 

04  2 00 

• CC60 1 7- 

JSRf 

XMESS  JPPEHEAT  COMPLETE 

04  20  1 

' 0 0 C 4 2 6 

JKF 

AUL7 

.'SECTION 

OF  CONSTANTS 

04  202 

' CC3777 

A 11  2 C 4 R : 

204  7 . 

04  203 

' CCCCCf 

OUT  ID: 

6 

JID  OF  DIGITIZE  TASK 

04204 

' COCO  1 0 

AUT 1 0: 

10 

J CODE  FOR  TASK  ID  NOT  IN  USE 

04  206 

' CC  1 405 

Aim  ST  : 

3P7-*5 

J I ON  PRIORITY  USED  TO  START  TEST 

042  06 

' 00  1 2 4 2 ' 

A U A T S T : 

IF  SI 

04  2 07 

' CCCCCC 

AUNC  : 

0 

042  1 0 

’ C0C55C 

A U 3 6 0 t 

360  . 

J * OF'  5 SEC  INTERVALS  IN  .5  HP. 

C 4 2 1 1 

' COCOCC 

AIJLCOP : 

0 

J L OOP  COUNTER 

04  2 1 2 

' cocooo 

AIM  NO  : 

0 

JPTO  HAS  INCPFASED  IE  • 1 • 

042  1 3 

'CCCCCC 

a u o f c : 

0 

J RTIJ  HAS  CF.CHF  ASED  IE  • 1 • 

04  2 1 4 

' CCCC01 

A 1 ) N U P : 

1 

JCODE  EOF  INCREASE 

04  2 15 

'1  7 77  77 

A U N r.  W N S 

«1 

jCODE  FOR  DECREASE 

04  2 1 6 

' 0CC00  1 

a u n i : 

1 

04  2 1 7 

' CCC002 

A IJ  N 2 : 

2 

0 4 2 ? 0 

' CCCCC3 

A U N 3 S 

3 

0 4 2 2 1 

'CCC316 

A li  2 0 5 : 

205  . 

.•COMPARE  LEVEL  FOP  DESNITCMETFF 

1 IN  OPEPTATICN 

0 4 2 2 2 

' C 0 C 0 0 4 

A U N 4 : 

4 

0 4 7 2 3 

' C0C005 

AUN5  : 

5 

0 4 2 2 4 

' COCO  06 

ALIN6  ! 

6 

04  2 25 

' 0 0 C 0 0 7 

HUN  7 : 

7 

. 

C 4 2 2 6 

'CCC01C 

H U N H : 

6 . 




0 0 6 ■ *5  M n T 1) 


1 NOW 

(HICK  TC 

SEE  (IE  AGITATIR  IS  PUNNING 

i i \- 

NCI.  HECUKSl  THAT  IT  RE  TURNED  UN. 

AIM  7 i 

0 4 2 2 7 

' 0 2 0 0 2 5- 

1 DA 

0 , A(.HI)N 

0 4 2 3 0 

' l 0 i no  4 

MOV 

0 , 0 . S/H 

042  3 1 

•00(40  3 

JMF 

A U 1, 8 ;AGITATUH  A I HEADY  PUNNING 

0 4 5 4 2 

• 020766 

LU  A 

0.AUN3  ; P E Q U E S T AGITATOR 

0 4 2 3 3 

'006017- 

JSPf 

XMESS 

J NCE. 

CHECK  TC 

SEE  IE'  DENSITOMETER  IS  IN  CPFPATE  MCCE 

04  234 

•C2C036-AUI  P : 

L C A 

o .dense; 

04  2 35 

' 0 24  76  4 

l r.  a 

1 , A U 2 0 5 

04  2 36 

' 1 22  4 3 3 

SUP?  * 

1,0, SNC  .‘SKIP  IE  DENSITOMFTFP 

GT  ,5V 

0 4 2 3 7 

' CCC4C  3 

JKP 

ALL, 9 ;CE  NSITCMETEP  IN  CPEPATE 

C 4 2 4 0 

' C2C762 

LCA 

C , AUN4 

0424  1 

' CC6C  17- 

JSFS 

XME.SS 

TWAIT 

TILL  AGITATOR  IS  RUNNING 

C 4 2 4 2 

• CC4  1 4 C ' AIJL <3 : 

.SUSP 

0 4 2 4 3 

' C20C25- 

LC  A 

0 , ACRUN 

04  2 4 4 

' 1 C 1005 

MOV 

0 , 0 ,SNP 

04  2 45 

' CCC775 

JMF 

AUL9  JAGITATCR  NOT  PUNNING 

YET 

» WAIT 

FCP  LENS 

ITCMFTER  IN  CPEPATE  P.CSTICN 

0 4 2 4 6 

'02CC36-AUL10 

: LEA 

0 .DENSE 

04  2 47 

' C 2 4 7 5 2 

LD  A 

I , AU205 

04250 

' 1 22  4 2 3 

SUEZ 

1 , 0 , SNC 

0425  1 

'CCC4C3 

JMF 

AUL11  : DENSITCMFTEP  READY 

04252 

' C 0 4 2 4 2 ' 

• SUSP 

04253 

' CCC77  3 

JMF 

AUL10 

JWA1T 

FCP  "TCWA1T"  5 SF.C  1NTFPVALS  AFTER  AGITATCP 

XDE'TERMINEr  TC 

EE  RUNNING  PEFCPF  CHECKING  TCPCL'E. 

MOFQUF  SHCLLC 

P E LESS  THAN  "TCNLD"  AT  THIS  TIME. 

04  254 

'C2CC40-AliLl  1 

: L C A 

C , TGWA IT 

04  255 

' C407  34 

ST  A 

0 . AULOOP 

042  56 

' C C 4 2 5 2 ' A U L 1 2 

: . SL  S F 

04  257 

• C 1 47  32 

DSZ 

AULOOP 

C4260 

' CCC776 

OMP 

A U L 1 2 

04261 

' C2C04 1 - 

LC  A 

0 .TONLD 

C 4 2 b 2 

' C24C27- 

LCA 

1 , TOHGUE 

04263 

'106433 

SUP?  » 

0,1, SNC  ; S K I P CF  TCFQUE  GT  NC 

LOAD 

0426  4 

'CCC4C4 

JMF 

AUL13  ; TCRGUE  OK 

I CUT  PUT  MESSAGE  SAYING  TOPCUE  TC  HIGH 

04  265 

' C 7 C 7 3 6 

LCA 

0 , A U N 5 

04266 

'CC6017- 

JSFF 

X M ESS 

04  267 

' CC4  11C' 

.KILL 

INCW 

READY  T C 

STAFT  ADDING  MATERIAL  TO  KETTLE 

042  70 

' C 2 C 7 3 4 AUL131  L C A 

0 , AUN6 

04  2 7 1 

• CC60 1 7- 

JSPf 

XMESS 

IWA1T 

FCP  MATERIAL  TO  HE  ENTFPEC  INTO  KETTLE 

04  2 72 

' C C 4 2 5 6 ' AUL  1 4 

: .SUSP 

0427  3 

'C2CC26- 

LCA 

0 , MTRUN 

04  2 7 4 

' 1 C 1 0C5 

MOV 

0.0, SNR 

• 

04  2 75 

'CCC775 

JMF 

AUL14 

00  b<  NUTS 


MM  T 1 A 1 

12F  INTEGRATION  OF  B 7 U 

0 4 2 7 6 

•020074- 

ID  A 

0 i RTDF'ST 

0 4/7  7 

’04003b- 

S7  A 

O.RTUZFR 

0 4 3 0 0 

’1  0 7 4 0 0 

SHE 

0.0 

0 4 3 0 1 

’ C 4 0 C 3 3 - 

S7  A 

O.BTUSUM 

(IF  TM 

ECLIFFFM  IS  FUNC7  I ON  1 NC-  CCPPF.TLY,  THE 

J TOPGUF 

AM"  H 7 U 

SHOULD  BF  GREATER  THAN 

TCSRT  AND 

PUS  FT 

JW17H  IN 

STIFF 

04  307 

’07CC44- 

LD  A 

0, ST  IMF 

04  303 

’ C 4 0 7 C 6 

S7  A 

0 , AULOOP 

0 4 3 0 4 

’ C C 4 7 7 2 ’ AU1  is: 

.SUSP 

04  30S 

’C2C03C- 

L D A 

0 , TODIP 

0430b 

’ C 7 4 7 0 ( 

LD  A 

1 , AUNUP 

04  307 

’106414 

SUPI 

0, 1 , SZP 

C 13  10 

’ C C C 4 0 4 

JFF 

AUL16  fTOPOUE  HAS  NOT 

STARTED  TC 

INCREASE 

04-11 

’C2C034- 

LD  A 

0 . BTUD1R 

04  3 1 7 

’ 1 C64  1 S 

SUP  # 

C , 1 . SNR 

04  3 1 3 

’ CCC406 

JFF 

AUL17  ; BOT H TOROUE  AND 

BTU  PAVE 

INC  Ft  ASET 

C4  3 1 4 

’ C 1 4 6 7 S AllLlb: 

nsz 

AULOOP 

0 4 3 1 5 

’ C0C767 

JFF 

AUL15 

; T I F F HAS  PIN 

01 

T 

J P P 1 N T FESSACE 

THAT  TOPOUE  CR  S7EAF  HAS 

FAILED  TC 

J H I S F 

IN  ALLOTTED  TIMF: 

;APOPT  AUTC  TASK 

04  3 1 b 

’C2C7C7 

L D A 

0 , RUN7 

043  1 7 

’ CC6C  1 7- 

JSPfl 

XFESS 

C4  3 20 

’ CC426  7 ’ 

.KILL 

JNCW  7HE 

MAIN 

I.CCF  WHICH  FCNITOPS  F.CP  S7EAF  SHUT  CFF  . 

IFIPST  CHFCK  FCP 

TOPCUF  CVFPLCAP. 

04  3 7 1 

’004304 ’ A UL  1 7: 

. S l S F 

0 4 3 2 7 

’020027- 

LD  A 

0, TORO  LIE 

04  323 

’ C 2 4 0 4 5 - 

LD  A 

1 .TQOVFR 

04  324 

’ 1 2 2 4 3 3 

SUP  2 » 

1,0. SNC  .‘SKIP  IF  TCFGUF 

GT  CVEFLCAC 

C 4 3 75 

’ 0CC4  1 2 

JFP 

AUL19  MOPQUF  OK 

: TCPOtIF 

IS  IN 

OVERLOAD  CONDITION 

JPEGUE  S7 

THAT 

MATERIAL  BE  TURNED  OFF. 

04  3 26 

’ C207CC 

LCA 

0 ,BUN8 

04  3 27 

’ CC6C  1 7- 

JSFS 

XFFSS 

» W A I T F C P T C R C U E 

TO  GET  BELOW  OVERLOAD 

04  3 30 

’ C C 4 3 2 1 ’ AllL  l K : 

.SUSP 

04  3 3 1 

’ C2C0  27  - 

LCA 

0 .TCPOUE 

04  3 32 

’ C24C4S- 

LDA 

1 , TOOVEP 

04  3 33 

’1  060  33 

ADCZI 

0,1, SNC  1SKIP  IF  TOFQUE 

LT  OVERLOAD 

04  3 34 

’ CCC774 

JFP 

AUL1  P 

JTCPQHF 

IS  PACK 

IN  PPOPF.P  RANGE 

04  3 3S 

•C2C667 

LDA 

0 , A UN  6 

0 4 3 3 6 

•006017- 

JSPF 

XFFSS 

JCHKCK  HTU  INTEGRAL 
ME  R'fUSUF  IS  Cl  SLMT1  AND  PTU 

/ IS  LESS  THAN  PLMT  T H I:. N 17  IS  TIKE  70  SHUT  STFAF  OFF 
043  37  ’ C2C03  3-AIJL  1 u : LD  A O.BTUSUM 

(IF  HTUSUF  IS  NEC-,  7HFN  NO  ETUSUM  CHECK  IS  FADE. 


/ ■ - L7 


— 


KM'IS 


0 4 3 4 0 

* 1 0 1 1 3 7 

MCVZL« 

0,0, SZC 

04  3 4 1 

*000424 

.IFF 

AU 1, 2 1 

0 4 3 4 2 

'024047- 

LC  A 

1 . SLMT  1 

04  3 4 J 

' 1 72  4 3 3 

SUPZ  * 

1,0, SNC  ISKIP  IF  RTUSUF  GE 

S IHT1 

0 4 3 4 4 

*000  4 1 1 

JPP 

AUL20  JNOT  PFADY  HY  THIS 

TEST 

04  3 45 

' C20037- 

LC  A 

0 ,BTU 

043  46 

' 0 7 4 0 b 0 - 

IDA 

1 . BLMT 

04  3 4 7 

*1  0 6 0 3 3 

ADC2  » 

0,1, SNC  ISK1P  IF  BTU  LE  BLFT 

C 4 3 b 0 

' 000  40b 

I P F A D Y 

OFF 

1C  SHUT 

AUL20 

S T F A M OFF. 

0 4 3 M 

' CC6C20- 

JSPP 

XSTOK F 

04  3*>2 

' C 2 G 4 6 2 

I.  C A 

0 , A UN 9 

C 4 3 b 3 

•006017- 

JSPF 

X F ESS 

C43S4 

*000614 

JFF 

AUL22 

JCHFCK  TO  SFE 

I IF  RTUSUF  GT 

IF  THE  FAX  CONTINCUS  PTU  HAS 
S1.FT2,  SHUT  STFAF  OFF. 

PE  F N 

C 4 3 b b 

'C2CC33-AUL20: 

LD  A 

0 , BTUSUF 

0 4 3 b 6 

' C 7 4 0 b 1 - 

LCA 

1 , S L M T 2 

C 4 3 S 7 

' 1 3 7 4 3 3 

SUPZ  1 

1 , 0 , SNC  1 SK IP  IF  BTUSUF  GE 

SLFT  2 

0 4 3 6 0 

' C 0 C 4 0 5 

JFF 

A U L 2 1 

I SHUT 

STEAF  CFF  RY  EXCEEDING  FAX  CCNTINCUS 

INPUT 

04  36  1 

*006020- 

JSPP 

XSTOFF 

04362 

: C 2 C 4 b 3 

LCA 

0 , AUN10 

04363*006017- 

JSPP 

XFKSS 

0 4364 

' C 0 C b 0 4 

OFF 

AUL22 

ICHECK 

TC  SFE 

IF  STEAM  SHOULD  PF  SHUT  OFF 

PY 

£1  F AM 


I TOO  I Oh  TCPCUF  AND  FALLING. 

# 1 F TOPCUF  FALLINC  AND  TOPGUE  LT  TCLOh  . STEAF  CFF. 
IIE  THINGS  CC  PICHT,  THIS  SHOULD  NOT  HAFPEN 


04  36b ' C2C030-AUL2  1 : 

LCA 

0 , TOD  I P 

04  366  *024  453 

LCA 

1 , AUDOWN 

C 4 367  ' 1 06  4 1 4 

SUP  1 

0 , 1 , S Z R 

C4  370 ' CCC73  1 

JFF 

AUL17 

04371*020027- 

LCA 

0 , TOPCUF 

ITCPOUE 

IS 

04372'024Cb2- 

LCA 

1 .TOLOW 

C4373 ' 106033 

ACC  2 1 

0 , 1 , SNC 

ISKIP  IF  TCFQUE 

LT 

04374' 00072b 

OFF 

AUL17 

ITCPQUF 

FAILING 

AND  LCWFR  THAN  TQI.Oh, 

I SO  SHUT  STFAF 

CFF. 

C437b * C C 6 0 2 0 - 

JSFP 

XSTOF  F 

04376 'C20440 

LCA 

0 , A U N 1 1 

C 4 3 7 7 * 006  0 1 7- 

JSPP 

XFESS 

IIS  MATFPIAL  STILL  BEING 

PUT  IN  KETTLE? 

04400*  10433  CAUL  23: 

.SUSP 

04401 *020026- 

LCA 

0 , MTPUN 

C440?'101CCb 

FCV 

0,0, SNP 

C4403'00C41b 

JFF 

AUL24 

IFATEPIAL  N.CT  BFING 

L C A C L r 


TORCUF.  INCREASING 


AEOVF  TOLCW? 


04404*120030- 
C440S'G24435 
04406*106414 
C 4 4 0 7 'C0C771 
C441C  'C2CC27- 
C4411  ' 0 7 4 0 b 2 « 


LC  A 0.TQD1P 

LD A 1 , AUGUP 

SUP*  0,1.  SZR 

JFF  AUL23  INCT 

LC  A 0 .TORQUE 

LC  A l.TCLOW 


INCPE  AS  I NG 


■ 


00  5 « 

KH15 

ii 

(>4412 

•122435 

6UPZ  * 

1 , O.SNR 

.•SKIP 

IK  TCP CUE  GT 

TCLCK 

0 4 4 1 3 

' C 0 1.  7 6 5 

JMP 

AUL23 

JTORQUF  J.T  TGLOh 

■i 

; t u n n 

ST  PAP  HACK 

CN  AND 

GO  TO 

NORMAL  SHUT 

C K E PLOT  INK 

04  4 1 4 

•C06021-AUL46: 

JSFF 

XSTON 

04  4 15 

' 0204  2 2 

LD  A 

0,  AUN  12 

04  4 1 6 

'000017- 

JSFF 

XKESS 

0 4 4 1 7 

' 000  702 

JMF 

AUL17 

( 


fMATKRIAL  15  NCI  PKING  PUT  INTC  KPT  ILK 
I TOP  OUF  CAN  REMAIN  PH  OV.  TGLOfc  CNLY  TQT1M 


; PH  ()PK 

GOING 

IMC  NORMAL  HATCH  GOOD  CHICK. 

04420*0704  2 3 Mil  74  : 

LD  A 

C , All  LOP 

04421  ' C 4 0 0 5 3 - 

ST  A 

0 , T 0 T 1 M 

04422*004400' A UL 2 5: 

.SUSP 

04  4 23 '02002  7- 

LD  A 

0 , TORQUE 

04  4 24  '024052  - 

LCA 

1 , TQLOW 

044  25'  106433 

SUH2  1 

0,1, SNC  I6K1P  IF  TCPQUE  LT  TCLCK 

0 44  76  ' C C C 7 6 6 

JMF 

AUL46 

04427' 0 14414 

DSZ 

AULOP 

04430 'COC772 

JKF 

ALL25 

C 4 4 3 1 ' C 0 C 4 3 7 

JMF 

AIL22 

04432' CCC007  A U N 7 : 7 

C<43J'CCCCIG  A U N 8 : 6. 

C4434  'CCCC1  1 A U N 9 : 9. 

04435 '0CC012  AUN10:  10. 
04  4 36 ' OCCO  1 3 AUN  1 1 : 11. 

04437 'CCC014  AUN12;  12. 
04440*000015  A U N 1 3 ! 13. 

04441 ' 177777  AUDCWNS  -1 
04442'CCCOCl  AUGUP:  1 
04443'CCC000  AULCP:  0 


04  4 44 

•102400 

l SUB  ROUT  INF  TC 
STM CEE  : SUP 

SHUT  STEAM 
0,0 

CFF 

04  445 

' C 6 2 0 2 3 

DCE 

C ,DACV 

04  4 46 

' 0 6 1 C 2 3 

OCA 

O.DACV 

044  47 

•C40022- 

STA 

0 ,DA0 

C 4450 

' 1 26570 

SUPZl 

1 , 1 

0445  1 

'066023 

CCP 

t , DAC V 

044  52 

'06  1 073 

DC  A 

O.DACV 

C 4 4 5 3 

'C40C23- 

STA 

0 ,DA1 

04  4 54 

' 0 C 1 4 C C 

JMF 

0,3 

04455 

' 1 0 2 4 C 0 

* SUPPCUT  INF  TC 
STMCN:  SUE 

TUFN  STEAK 
0,0 

CN 

C 4 4 56 

' 0244  1 1 

IDA 

1 , U20 4 8 

04  457 

'06  202  3 

DCF 

O.DACV 

04460 

' C 65  0 2 3 

DC  A 

1 , DAC V 

04  46  1 

'C44C22- 

STA 

1 .DAO 

0 4 4 62 

' 10252C 

SUP  2 L 

0,0 

C 4 4 6 3 

• 06207  3 

DCP 

O.DACV 

04  4 64 

' C65C73 

CCA 

1 , D ACV 

04  465 

•C44C73- 

STA 

1 .DAI 

04  466 

' 0 0 1 4 C 0 

JKF 

0.3 

0 44  67 

' C 0 4 0 0 0 

U2C48J  20  4 P . 

1 


-j1' 


T* 1 


0 0 b 5 M E l,  T b 


0 4470 
04  4 7 1 
0 4 4 7? 
04  4 7 3 
04  4 7 4 

04  4 7b 
C 4 4 7 fr 

0 4 4 7 7 


0 4 5 0 0 
0 4 *j  0 1 
C 4 5 0 ? 
04503 

0 4 b 0 4 
0 4 b 0 -i 
C4b00 


0 4 b 0 7 
C 4 5 1 0 
0 4 5 11 
045  1? 
C 4 5 1 3 
045  1 4 
045  1 5 
045  1 6 
04  5 1 7 
C 4 5 ? 0 
0 4 5 ? 1 
C 4 5 2 2 

04523 

04524 

04525 


04526 
C 4 5 2 7 
0 4 5 3 0 
0 4 5 3 1 
045  32 
0453  3 
0 4 5 3 4 
0 4 5 3 5 

045  36 
045  37 
045  40 
04  54  1 


;TH1S  SECTION  WILL  DETERMINE  IK  PATCH  IS  HEADY 
I AND  All:  KCFE  STFAM  IK  NECESSARY 

IFIRST  SEE  IK  HATCH  READY  EY  PK.NS1 TC METER 


004  4 22  'A  111  22: 

.SUSP 

02CC36- 

LC  A 

0 .DENSE 

024  05  4 - 

LD  A 

1 , DREAD Y 

122433 

SUEZ  * 

1.0, SHC  ISKIP  IF 

DENSE  GT 

DFEACY 

C0C4C4 

OFF 

AUI.26 

I B A 1 C H 

READY 

E Y 

DENSITOMETER  READING. 

0 2 0 7 4 3 

L D A 

0 , A U N 1 3 

006017- 

JSRf 

XKESS 

• 

$ 

JKF 

A l1  L 2 7 

C0C40  1 

JKF 

.41  IflCP  FOR 

THIS  TEST 

1CHK  CK 

TO  S F K 

IK 

PATCH  IS  READY 

PY  TORGUE 

C20C27-AUL26: 

LD  A 

0 .TORQUE 

C24055- 

LC  A 

1 .THEADY 

106433 

SUEZ  1 

0,1,  SNC  ISKIP  IF 

TORQUE  LT 

TRF  ADY 

C0C4C4 

JKF 

A 1 1, 3 2 

I B A 1 C H 

READY 

E Y 

TCRQUE'  READING 

C2C467 

LC  A 

0 . AUN  1 4 

006017- 

jspe 

XKESS 

CCC454 

JKF 

ALL27 

US  TORCUK  Cl  1CCVEP 

IlF  SO  ADC  STFAK  UNTIL  TOPCUE  GCES  PELOW  TCUKAX 


C2CC27-AUL32: 

L C A 

0 , TORQUF 

C24045- 

LCA 

1 , T Q C V F R 

1 2 2 4 3 3 

SUEZ  1 

1 .O.SNC 

CCC4  1 6 

JKF 

AUL28 

CC6021- 

JSF8 

XSTON 

C2C464 

L D A 

C , AIJN23 

0060  1 7- 

JSF  P 

XKESS 

CC447C ' AUL33: 

.sis? 

C2CC27- 

LD  A 

0 .TORQUE 

C24C46- 

LD  A 

1 . TQUKAX 

1 060  3 3 

A DC  Z • 

0 , 1 .SNC 

CCC656 

JKF 

AUL23 

C 0 6 0 2 <> 

J S F S 

XSTCFF 

C2C45  1 

LCA 

0 , AUN  1 6 

C 0 6 C 1 7 - 

JSPP 

XKESS 

IIS  TOPCUE  FIS 

INC 

C2C03C- AIJL2P : 

LCA 

O.TQDIP 

C 2 4 7 1 3 

LCA 

1 . AUGUP 

1 06  4 1 5 

SUP  1 

0 , 1 .SNR 

CCC4  I 5 

JKF 

AUL29 

C2C031- 

LCA 

0 .TORAT 

C24C57- 

LD  A 

I .R1LKT 

1 C 6 4 3 3 

SUEZ! 

0,1 .SNC 

CCC733 

JKF 

AUL22 

1 ADD  5 

SEC  ST  It  AM 

CC6021- 

JSPP 

XSTON 

02C435 

LD  A 

0 , A U N 1 5 

CC6  0 1 7- 

JSFP 

XKESS 

C 0 4 5 1 6 ' 

.SUSP 

.•SKIP  IF  TCFQUE  G7  TCCKF 
; 1 CP  CD  K OK. 

ITURN  STEAK  ON 

I STEAK  CN  BECAUSE  PAX  TCPCIE  KXCFCFL 


ISKIP  IK  TORQUE  LT  TCUKAX 


ITOPOUF  IS  RISING. 


ISKIP  IF  TCFATE 
ITOPQUE  R AT  K OK 


LT  RUMT 


till  *. 


(1 4 5 -1  7 ' O 0 6 0 V O - 

JSRF 

X STIIKE 

0 4!,-.  \ ' 0 7 f)  4 .1  7 

II)  A 

0 . AUN  1 6 

0 4 '»  4 A ' 0 0 6 0 1 7- 

JSRS 

XMESS 

0 4 5 4 ■>  ' ()  (l  0 7 2 3 

JMF 

A U 1,2  2 

I ADI)  HIP 

H STEAM 

because: 

.•CONTINUE  TC  A T L 

STEAM 

04546*00 6 021-AUL79: 

JSFS 

XSTON 

0454  7 'f  2 0427 

LUA 

0 , A U N 1 7 

04550 '000017- 

uspe 

XMESS 

04551  'C04541  ' AIII  30; 

.SUSP 

045 5 2 '020030- 

IDA 

0 » TQDI H 

04553' C 2 4417 

LI)  A 

1 , AUDWN 

04554  ' 1 0 6 4 1 4 

SUP  • 

0 , 1 , SZR 

C4555 ' 0 0 C 7 7 4 

JMF 

A U 1, 3 0 

IS  NCT  HAILING. 


0 4 5 5 6 
C 4 5 5 7 
C 4 5 6 0 
0 4 5 M 


c c e o 2 c 

C?C4  i e 
0060  1 7 
0 0 C 7 0 7 


JTUPN  STEAM  CEE 
JSFS 
L C A 

jsrs 

JMF 

J PATCH  FFACY,  W 


F BECAUSE  tOPt’UE  IS  NCW  FALLING 
XSTOEF 
0,  AUN  16 
XMESS 
AUL22 

WAIT  15  MINUTES  AND  CUTPUT 


» ii  i'  ' nuii  ” r * * j n x ii  v i r.  u r i'  w w V l r u i 

MESSAGF  INDICATING  AUTC  DONE  HUT  TEST  TASK  IS  ST1II 

n . * r»  » km  r-  t w 


0 4 5 0 7 

' C2C4  1 7 

A ll  L 2 7 ; 

LD  A 

0 , AULFAV 

045  53 

' C4C66C 

STA 

0 , AULOP 

0 4 5 ft  4 

' 00455  i ' 

A U L 3 1 : 

.SUSP 

0 4 5 6 5 

'014656 

CSZ 

AULOP 

04566 

' CCC776 

JMF 

AUL31 

C 4 5 6 7 

' 0204  1 0 

LC  A 

0.AUN1R 

04570 

' CCfcOl 7- 

JSPg 

XMESS 

0457  1 

'CC432C ' 

.Kill 

04572 

'177777 

AUDWN  : 

-1 

0457  3 

' CCOO  1 6 

AUN 1 4 l 

14. 

04574 

' CCCC  1 7 

SUMS: 

15. 

04575 

'C0CC2C 

AUN 1 6 : 

16. 

04576 

' CCC02  1 

AUM7! 

17. 

04577 

'CCC027 

AUN 1 8 : 

1H. 

046  00 

' CCCC27 

A UN  7 3 J 

23. 

0460  1 

' C0C264 

AULE  AV  ; 

IRC. 

INUMBER 

JSUPR0U7  1 NF  TC  PRINT  MESAGE 
; ACO  GIVES  MESSAGE  » 


04602 

' C 5 4 4 1 2 MESS: 

STA 

3 , MSRT N 

0 4 6 0 3 

' 0404  1 2 

STA 

0 ,MTMP 

046  04 

' COf  4 1 3 

.ISPS 

MGTIMt 

046  05 

'006  4 1 1 

OSFS 

M T I ME 

C 4 6 0 6 

•0344  1 5 

Ll)  A 

3.MSLST 

C 4 6 0 7 

' C 2 C 4 C 6 

LD  A 

0 , MTMP 

C 4 ( 1 0 

'117000 

ADD 

0,3 

046  1 1 

' 0 7 1 4 C C 

LD  A 

0,0.3 

046  12 

' CC ( 1 26- 

JSFS 

XNRLO 

1 


) 


0 4 6 1 3 

'0054(1 

JMPP 

046  1 4 

•COCOOO  MSPTN: 

0 

046  15 

'CCCOCC  mtxpi 

0 

046  16 

' C03276 ' HT 1> E : 

PT  I ME 

0 4 6 1 7 

' C0572( ' WGT 1 ME  : 

GT  IMF. 

04(20 

*004621 'MSI STt 

.♦1 

04(21 

' 0 1 1 5 2 2 " 

MSG  C * 2 

0 4(22 

' C 1 1 5 5 2 " 

MSG  1*2 

04(23 

'Cl  1 67  4 " 

M S C 2 * 2 

0 4(24 

' 0 11  6 1 ( " 

MSG  3 * 2 

046  26 

' C 1 1 6 3 ( " 

M S C 4 * 5 

0 4 ( 2 6 

'Cl  1704" 

M S G 5 4 2 

04(27 

•0117(0" 

M S G 6 ♦ 2 

046  30 

'012075" 

M SG  7 * 5 

04(31 

•015155" 

MSG  6 * 2 

04(32 

•015162" 

M S C-  S * 2 

C4(33 

' C 1 2 2 1 4 " 

MSG  10  4 2 

04(34 

' 0 1 2 2 4 fc  " 

MSG  1 1*2 

C4(  35 

' C 1 2 3 C C " 

MSG  1 2 * 2 

0 4(36 

• C 1 2 3 3 4 " 

M S G 1 3 4 2 

04(37 

• C 1 2 3 7 2 " 

MSG  14*2 

04(40 

• C 1 5 4 7 2 " 

MSC1542 

04(4  1 

' C 1 5 4 4 2 ” 

MSG  1 6 * 2 

04642 

' C 1 2 4 5 fc  ” 

MS G 1 7 4 2 

04(43 

•012522" 

MSG  1 042 

04(44 

’012576" 

MS G 1 9 * 2 

04(45 

' C 1 2 6 3 6 " 

MSG  5 0 4 2 

C 4 6 4 6 

' 0 1 267C " 

MSG  2 1 4 2 

04(47 

' C 1 5 7 1 2 " 

MSG  5 2 * 2 

C4650 

' C 1 2 7 3 4 " 

M S G 2 3 4 2 

C 4 6 5 l 
04(52 
0 4(53 
0 4(54 
04(55 
04(56 
04657 
04(60 
0466  1 
04(62 
04(63 
04(64 

04(65 
04666 
04667 
04(70 
04(7  1 
046  72 
0 4(73 
04674 
C 4 6 7 5 

C 4 6 7 6 
04677 
04700 


045505 
C52 124 
04(105 
020 12C 
C 5 1 1 C 5 
C 4 4 1 C 5 
C 4 0 5 2 4 
C2C123 
C521C1 
05 1 1 24 
C425C4 
C C fc  4 C C 

C5C  1 22 
C4  25  1 C 
C 4 25C  1 
C52C40 
05  2 1 1 1 
C 4 6 5 0 5 
020  1 17 
052524 
C C 6 4 0 C 

CSC  122 
C4251C 
C 4 2 5 0 1 


MSGO  : 


MSG  1 : 


MSG2  » 


MSfcTN 


.7X1  4KETTLE  PREHEAT  ST  A PTE C < 1 5 > ♦ 


, T X T *FPEHFAT  TIME  CUT<15>4 


, T X 1 4PPEHEAT  COMPLET  E<  1 5>4 


oo«~2  Hni!> 

0 4 7 0]  ' 0 b 2 0 4 c 
0 4 7 0 2 • 0 4 1 M 7 
0470 .1 '046520 
0470  4 * C 4 * 10b 
04705'0571C5 
0 4 7 0 6 ' 0 0 MOO 

MSG  3 : .1X1  4 S 1 A P T ACITATCH<15>* 

C47U7'C51524 
04710'  C 4 C b 2 2 
0 4 7 1 1 ' 0 b 7 0 4 C 
04712' 04  CS07 
047  l 3 ' C44b24 
04  7 1 4 ' C 4 C b 2 4 
04715'C47522 
04  7 16  'C06  4CC 

MSG  4 I .1X1  4PU1  DENSIfOMEIEP  IN  OPERATE  PC S 1 1 1 C N < 1 5 > ♦ 

04717*050125 
C4720'C5204C 
04721  'C421C5 
04722*047123 
04723*044524 
04724 '047515 
04725 '042524 
04726 ' C42522 
04727  ' C 2 C 1 1 1 
04730 'C47C40 
04731 ' C4752C 
04732 '042522 
04733' C4C524 
04734  ' C 42  44  C 
C4735  ' C50 117 
0473fc'C51511 
04  7 37  '052  1 1 1 
04740 ' C47516 
04741 'CC64CC 

MSG5:  .1X1  4NC  LOAD  TORCUE  TCC  HIGH.  AUTO  TASK  ABCMEC<15>* 

04742  * 047  1 1 7 
04743'C2C1 14 
C4744 ' C475C 1 
04745 ' C4204C 
04746*052117 
C 4 7 4 7 • C 5 1 121 
04750 ' C52505 
04751  ' C 2 C 1 7 4 
04752' 047517 
C4753'C2C] 1C 
04754  'C4  45C7 
04755*044054 
C47S6'C2C1G1 
04757 '052524 
04760*047440 
0476] '052 1 01 
C4762'C51513 
04763' C2C101 
04764*041117 
C4765'C51124 
C 4 7 f 6 'C425C4 
C4767 'CC6400 

MSG6 : .TX1  4S1APT  ADDING  MATERIAL  TO  KETTLE<15>« 


-Co 


r 


006  3 MFIT5 
04770 ' C 5 1 5 2 4 
04771  ' C 4 0 5 2 2 
047 7 2' 062040 
0 4 7 7-4  ' C 4 0 5 0 4 
047  7 4' 042111 
C 4 7 7 b 'C47  107 
0477  6' 02011b 
C4777 '040524 
05000 '042522 
05001  ' C 4 4 5 0 1 
C5C02'C4fc04C 
05C03 '052117 
C5C04'C2C113 
05C05 ' C42524 
05C  06 ' C52  1 1 4 
05C07 ' C 4 2 4 1 5 
05C 10 ' COCCCC 

MSG7:  .TXT  *TGPCUE  OR  B T II  FAILED  TO  PISE  IN  GIVEN  TIFF. 

05  C 1 1 * 052  1 1 7 
05C 1 2 ' 05 1 1 2 1 
C 5 C 1 3 '052505 
05C14'C2C117 
05C15'C5104C 
C5C lb ’ 04 1 124 
05C 17 ' C 5 2 4 4 0 
C5C20  '04  3 1 0 1 
C5C21  ' 0 4 45  1 4 
05022  ' C425C4 
05C23 ' C2C  124 
05  C 2 4 ' C4  744  0 
05C25 '051  1 1 1 
05C26 '051505 
C5C27  ' C2C  1 1 1 
05C30'C47040 
05 C31 '043511 
05C32  ' C 5 3 1 0 5 
05C33  'C4704C 
05034*05211 1 
C5C35 'C4fc5C5 

05036  '026040  AUTO  TASK  AECPTEE<15>* 

C5C37  'C4C525 
05040*052117 
05C4 1 ' C20  124 
05042*040523 
0 5 C 4 3 ' C 4 5 4 4 C 
05C44  ' C4C502 
05C45  ' C 4 7 5 2 2 
05C46 '052  1 05 
05C47 '042015 
05050  'COCOOO 

MSG 0 1 .TXT  *STCP  MATERIAL.  TOPOUF  TOO  HIGH<15>* 

C5C51  ' C 5 1 5 2 4 
05052*047520 
C5C53 '0201  15 
05C54 ' C4C524 
05C55 ' C 4 2 5 2 2 
C5C56 ' C 4 4 5 0 1 
C5C57 'C46054 
C5C60  ' C 2 C 1 2 4 


i 


0064 
0 5 C 6 1 
0 b C 6 2 
0 5 C 6 3 
0 b 0 6 4 
0 5 C 6 5 
05C66 
05C67 
05C70 


MU  1 5 
C 4 7 b 2 2 
C 5 0 b 2 5 
C 4 2 4 4 0 
Cb2  1 1 7 
C 4 7 4 4 0 
0 4 4 1 1 1 
C 4 3 b 1 0 
CC640C 


0 5 C 7 1 
0 5 0 7 2 
0 5 C 7 3 
C5C74 
0507b 
0 5 C 7 6 
0 5 C 7 7 

05100 

05101 

05102 

05103 

05104 

05105 


05106 
05  1 v 7 

05110 

05111 

05112 

05113 

05114 
05  115 
05116 
051  17 

05120 

05121 

05122 


05  1 23 

05124 

05125 
05  126 
05127 
05  1 30 

05131 

05132 
05  133 

05134 

05135 

05136 

05137 


05140 

05141 
05  142 
C 5 1 4 3 
05144 
05  145 
05  146 
05  1 47 


MSG9 


C51524 
C 4 25C  1 
C46  440 
C4  75C6 
C43C4C 
C4  1 1 3 1 
C2C  1 1 4 
0 4 7527 
C2C 102 
C 5 2 1 2 5 
C2C125 
C5 1505 
CC6400 


MSG10: 


05  1524 
C42  5C  1 
C 46  4 4C 
C4  75C6 
C4  304C 
04  1 1 3 1 
020  1 1 5 
C4C53C 
C2C1C2 
C 5 2 1 2 5 
C 2 0 1 2 3 
C 5 2 5 1 5 
C0640C 


MSG  1 1 : 


05  1 524 
C425C  1 
C 4 6 4 4 0 
04  7506 
0 4 3 0 4 0 
C 4 1 1 3 1 
C 2 C 1 1 4 
C 4 7 5 2 7 
C2C124 
C 4 7 5 2 2 
C5C525 
04  2 4 1 5 
CCCOCC 


MSG  1 2 J 


C 5 1 5 2 4 
C 4 2 5 C 1 
046  4 40 
0 475  1 6 
C2C 1 0 1 
C43  124 
C 4 2 5 2 2 
C2C  1 1 4 


.1X1  *S1EAM  OFF  BY  LOW  BTU  USF<15>* 


.1X1  4S1FAM  OFF  BY  MAX  ETU  SUM<15>* 


.1X1  * S 1 E A M OFF  BY  LOW  10PCL'E<15>* 


.1X1  * SI E A M ON  AF1EP  LOW  1CF0UE<15>4 


* 0 0 6 5 

Mk  1 l 5 

0 5 15  0 

•047527 

05151 

' C 2 0 1 2 4 

C 5 1 5 2 

'(  4 7522 

0 5 15  3 

'050525 

CS  ) 64 

' 0 4 2 4 1 5 

OS  1 ss 

'00(  000 

05  1 S6 

'C4 1101 

05  157 

' C 5 2 1 0 3 

CS  1 60 

' C4404C 

05161 

' C5  1 1 05 

0 5 16  2 

' C4C504 

C 5 1 6 3 

' C 5 4 4 4 0 

05  164 

• C 4 1 1 3 1 

C 5 1 6 5 

' C 2 0 1 C 4 

05166 

' 04  25  1 6 

05167 

' C 6 1 5 1 1 

C51  70 

'05  2 1 1 7 

05171 

•C465C5 

05172 

'052106 

05  173 

' CS  1 0 1 5 

05174 

' C C C 0 0 0 

05175 

•041  101 

05  176 

'052103 

05177 

' C44C40 

0 5 2 0 0 

' 05  1 1 C5 

05201 

' C 4 C 50  4 

05202 

'C  54  4 4C 

05203 

' C 4 1 1 3 1 

05204 

' C 2 0 1 2 4 

05205 

' C 4 7 5 2 2 

05206 

' C5C525 

05207 

' C 4 2 4 1 5 

052  1 0 

' COCOCC 

05  2 1 1 

' C5  1 524 

05  2 1 2 

' C 4 2 5 C 1 

052  1 3 

' C 4 6 4 4 0 

052  1 4 

' C4751  6 

05  2 1 5 

•C2C065 

052  16 

' C 2 0 1 2 3 

C52  17 

•C4  25C3 

052  20 

•C  06  4C0 

05221 

' C 5 1 5 2 4 

052  22 

'04  2 50  1 

05223 

' 0 46  44  0 

05  224 

' C 4 7 5 0 6 

05225 

' 0 4 3 C 1 5 

05  2 26 

' CCCOCC 

05  2 27 

• 05  1524 

C5230 

' 0 4 250  1 

052  3 1 

•C464  4C 

05232 

' C 4 7 5 1 6 

05  2 33 

' C 2 C 1 C 2 

052  34 

' C 4 2 5 0 3 

052  35 

' C 4 0 5 2 5 

MSG  i 3 t 


♦PATCH  RFADY 


CkNSITCMFTLR<15>4 


MSC1 4 : 


♦BATCH  READY 


TCFOUE  < 1 5>* 


MSG15: 


♦ ST  k AM 


SFC<15>* 


MSG  1 6 l 


♦STEAM  OF  F < 1 5 > ♦ 


MSG  17: 


♦STEAM 


BECAUSE 


RISING  T0PCl'F<15>4 


0C<  6 «m5 

05236  '051505 
05237' C20J  17 
05240 '043040 
05241  '051111 
052  4? ' CS  1 5 1 1 

0524 3 »C4 7 107 

05244  'C?0124 
05/45  ' C 4 752  7 
05246*050525 
C5247 '042415 
05250' COCOOO 

MSG1H:  .TXT  *AUTC  TERMINATED  - TEST  1ASK  STILL  Pl)N  N If  C<  1 6 > * 

05  2 5 1 * 040525 
05  2 5 2 '052117 
05  253  ' C 2 0 1 2 4 
05254 ' C42522 
05255 ' C465  1 1 
C5256'C471C1 
05257  '052  1 05 
05260 ' C42C4C 
05261  ' C 2 6 4 4 C 
05262 '052105 
05263 ' C5 1524 
05264 ' C 2 0 1 2 4 
05265  ' C 4 C 52  3 
05266 ' C4544C 
05267  ' C 5 1 5 2 4 
052  70 ' C 4 4 5 1 4 
05271*046040 
052  72 ' C 5 1 125 
05273*047116 
05274 ' C 4 4 5 1 6 
05275 '043415 
05276 ' COOOOC 

MSG  19:  .TXT  *AUTC  TERMINATED  FFOM  KEYBC ARD<  1 5 > * 

05277 ' C4C525 
05300 'C521  17 
05301 ’ C 2 0 1 2 4 
05302 ' C42522 
05303'C4651  1 
05304 ' C 4 7 1 C 1 
05305' C521C5 
C 5 3 0 6 '042C4C 
05307 'C43122 
C5310’C47515 
0 5 3 1 1 ' C 2 C 1 1 3 
05  3 1 2 ' C 4 25  3 1 
053l3'C41  I 17 
05314*040522 
C5316'C42C15 
C53 16 'CCCCCC 

MSG20:  .TXT  ♦ A li  T C TASK  IS  NOT  RUNNING<15>» 

053 1 7 ' C4C525 
05  3 20  '052  1 1 / 

C53  2 1 '02(124 
05322 'C4C523 
C5323 'C4544C 
05324 'C44623 
C 5 3 2 5 ' C 2 C 1 If 


0 0 6 7 
05376 
0 5 3 2 7 
C b 3 3 0 
Ob  3 3 1 
C b 3 3 2 
0 5 3 3 3 

05  3 34 
C b 3 3 5 
C b 3 3 6 
0 5 3 3 7 
C 5 3 4 0 
053  4 1 
0 5 3 4 2 
05  3 4 3 
053  44 

05345 
C 5 3 4 6 
053  47 
05350 
05  35  1 
05  352 
05353 
05  354 
05  355 

05  356 
C 5 3 5 7 
C5360 

0536  1 

05362 

05363 

05364 

05365 

05366 
C 5 3 6 7 
05370 

0537  1 
C 5 3 7 2 
C 5 3 7 3 
05  37  4 
05  375 
053  76 
C 5 3 7 7 
C5  400 


KM  7 5 

•0  4 757  4 

• C 7 0 1 2 2 
’ 0525  16 

• 0 4 7 1 1 1 

• C 4 7 1 0 7 
'00(400 

' C4650  1 
' C47  1 25 
' C4C5  1 4 
' C ? C 1 2 3 
' C5?  1 C5 
' C4C6  15 
' C 2 C 1 17 
' C 4 3 1 C6 
' C06  4C0 

' C 4 6 5 0 1 
' C 4 7 125 
’ C 4C5  1 4 
•C2C123 
' 052  IC5 
'C4C515 
' C2C1  17 
' C 4 7 0 1 5 
'CCCOCO 

' C 5 1 5 2 4 
' C 4 2 5 C 1 

• C 464  40 
•0  475  1 6 
' 0 20  1 C? 
' C425C3 
' C40525 
'051*05 
' C20  1 1 5 
' C 4 C 5 3 0 
' 02C 1 24 
' C 4752  2 
' C5C525 

• C 4 2 4 4 0 
' C 4 2 5 3 0 
' C 4 1 5 C 5 
' C 4 250  4 
'C425C4 
'CC64GC 


MSG  2 1 : 


. T > 1 ♦MANUAL  STEAM  CFK15>* 


MSG  2 2 : 


,TX1  4KANUAL  STRAW  C N < 1 5 > * 


MSG23: 


,TXT  * ST  E A M ON  BECAUSE  MAX  TORQUE  FXC E E C EC < 15 > * 


4 


C 0 6 fc  KHlb 


/MANUAL 

KOI  ! : 

STEAM 

LEE  TASK 

0 5 4 01  ' C 0 6 0 2 0 - 

v)S  I P 

XS'l  DEI 

C5402'0204I5 

LPA 

0 , M N 2 1 

0 b 4 0 3 ' 0 ( 10  17- 

J S (■  P 

XMESS 

05404' 0 2 4 0 0 1 - 
05405'C04123' 

I LA 
.1  I HP 

1 * KK  Y ] 1) 

05406'C 06135- 
Cb407'C04b71' 

JSPP 
. K 1 I L 

KH'P 

/MANUAL  STEAM 
SON  : 

CN  TASK 

C5410'C06C21- 

JSPP 

X S TON 

054  1 1 ' C2C4C7 

LC  A 

0 , MN22 

C5412 'CCfcCl 7 - 

JSPP 

XMESS 

05413 ' C 2 4 C 0 1 - 
054  1 4 ' CC54C5  ' 

LPA 
. T 1 C P 

1 .KEY  ID 

054  15 ' COO  1 35- 
05416' C054C7' 

054  17 '000025  M N 2 1 : 
C5420'CCC026  MN22: 

JSPP 

.KILL 

21  . 

22. 

XE  HP 

/MANUAL 

/THIS  TASK  AFCPTS  THE  AUTO  COM  POL  TASK 
/ S T E.  A M IS  LEET  AS  IS  WHEN  TASK  ABOPTED 
MANUAL  : 


054  2 1 

' C 2 4 4 2 3 

LC  A 

1 .MATOID 

C 5 4 2 2 

' CC4  1 1 2 ' 

. ICST 

05  4 2 3 

' C 2 4 4 2 2 

LC  A 

1 » MTN 1 0 

C 5 4 2 4 

' 1 06  4 1 5 

SUE  » 

0, 1 .SNR 

C 5 4 2 5 

' 0CC4  1 2 

JMF 

MNL1 

05426 

’ C 2 4 4 1 6 

LC  A 

1 .MATCID 

054  27 

•001466' 

.TICK 

C5  4 30 

' C06 1 35- 

JSPP 

XEFP 

054  3 1 

' 0204  1 1 

LC  A 

0 , M N 1 9 

C 5 4 3 2 

•006017- 

JSFP 

XMFSS 

054  3 3 

'024001-MNL21 

LC  A 

1 .KEY  ID 

05  4 34 

' C C 5 4 1 4 ' 

.1 ICP 

054  35 

' 006 1 35- 

JSPP 

XFPP 

C5  4 36 

' 0054  1 6 ' 

.KILL 

054  37 

'C2C4C4  MNL 1 : 

LC  A 

0 ,MN20 

054  40 

' CC6C 1 7- 

JSPP 

XMESS 

C 5 4 4 1 

1 CCC772 

JMP 

y N L 2 

054  42 

'CCCC23  M N 1 9 ! 

19. 

054  4 3 

'CCCC24  MN  20  ! 

20. 

054  4 4 

'CC004C  "A1CID: 

40 

05  4 45 

'COCO  1C  MTMOj 

10 

-( 


i 

0 C 6 V MELT5 

|c:rrrc::33:^.-;: 

t Till  S MU' HI  U'l  1 N 

E TAMS  DATA  GENERATED  DY  I'H  IT  171  TAPE 

/ AND  GENERATES 
MHKSh  ARE! 

SI  ME  PARAMETERS  NEEDED  DY  AMI  COM  k(  1 . 

* 

> MU  INTEGRATION 

4 

J MU 

- RISE  CP  KALI 

) 7 C R C l1 6 

- PISE.  OP  KALI 

; T C P C U k 

• HATE.  OF  CHANGE 

05446*054507 

A D A T A : S 1 A 

3 » ADDCK 

> AC  3 HILL  P E INDEX  ADDRESS  6 CP  LATA 

> -9  TCPCUL 

t -4  CRN 

; -3  MU 

S ITOMFTER 

C 5 4 4 7 ' C 3 6 5 C 7 

L D a e 

3 , VCAHLQ 

C54  50  ' 0 2 1 77  4 

LOA 

0 ,-4  . 3 

05451  ' 101  132 

M C V Z l * 

C.O.SZC 

05  452  ' 1C24CC 

SUP 

0,0  JIF  NEG.  MAKF.  0. 

t 

C5453'C4C036- 

ST  A 

0, DENSE  >MCVE  DENSITOMETER 

»SFT  TCHGUF  VALUE.  CHECK , IS  TCPOUF  RISING  CP  FALLING 

I ANT  AT  VFAT 

PATE. 

ITHESE  CALCLLATICNS  APF  MACE  OVER 

t A PE  PICO  CE 

5 SEC  INTERVALS  AS  INDICATEC  PY  CELAY. 

0 5 4 5 4 ' C 2 1 7 b 7 

LCA 

0,-9.. 3 JNEH  TCPCUF  VALUE 

C 5 4 5 5 ' 0 0 4 5 C 4 

JSP 

PCPTO  J OLD  TCPQUE  VAIUE,  "DELAY''  CID. 

05  456  ' 1 52  400 

SUE 

2.2 

C 5 4 S 7 ' G5C03C- 

STA 

2.TODIP  .’CLEAR  TODIP 

05460 ' 1 5 252C 

SUEZl 

2,2 

05  46  1 ' 0 3 4 056  - 

LCA 

3 .NOISE 

C5462  ' 1 74  4GC 

NEG 

3,3 

C 5 4 6 3 ' 1 1 7 C 0 C 

ACC 

0,3 

054  6 4 '1  66  4 3 3 

SUEZ  » 

3.1.SNC  ESK1P  IF  TGNE  W-NCISF  IT  TCCLC 

05465  ' C5CC30- 

STA 

2 .TODIR 

C5  4 66  ' 1 520CC 

ACC 

2.2 

C 5 4 6 7 ' C34C56- 

LCA 

3. NOISE 

C54  70  ' 1 1 70CC 

ACC 

0,3 

C54  7 1 ' 1 360  3 3 

A DC  Z * 

1.3.SNC  .’SKIP  IF  TGNEWfNOISE  GT  TOCLL 

C547  2 'C5C03C- 

STA 

2 .TODIP 

C 5 4 7 3 ' 1C64CC 

SUP 

0.1 

054  7 4 '125132 

MCVZL  « 

1 , 1 .SZC 

05  4 75  ' 1 2 4 4 CC 

NEG 

1,1  epake;  pate  cf  change  aihays  fcs. 

054  76  ' C 4 4 0 3 1 - 

STA 

1 .TOPATE 

C5477  *040027  — 

STA 

0 .TORQUE 

jdetfpminf  PTU 

PISE  UP  FALL  AND  ADC  TO  INTEFGAL 

C5500  '0  36  456 

LD  A S 

3 . VC  A H LD 

t 

0550  1 ' C 2 1 7 7 5 

LD  A 

0 ,*  3 . 3 

05502  ' C 4 C 0 2 4 - 

STA 

O.BTUFST 

055  03  ' C 2 4 0 3 2 - 

LCA 

1 . BT  U 

C5504  *030035  — 

LCA 

2 , BTUZFR 

05505'  1 4 2 4 C C 

SUE 

2.0 

HE  NEC  NC  CHECK 

. 

05506  ' 101 132 

MCVZL  1 

0 .O.SZC 

C 5 5 0 7 ' C 0 0 4 2 C 

JPF 

ACL2 

05510*125132 

WCVZL  1 

1 . 1 , SZC 

J 

[ 4 

C55 1 1 ' C C C 4 1 6 

j y f 

ACL2 

/— 7d 

r 1 

d.  ■ 

. — — ■ — 

A 

0070 

MILTS 

05b  1 2 

'152400 

S U P 

Obb  1 3 

'050034- 

STA 

C b 5 1 4 

'1  52520 

SUPZL 

Obb  lb 

'034056- 

LC  A 

05b  16 

' 1 7 4 4 C 0 

NKG 

055  1 7 

'1  1 7000 

ADC 

C 5 5 2 0 

' 1 6 6 4 3 3 

SUEZ  « 

0552  1 

'CSCC34- 

STA 

0 5 5 2 2 

' 1 5 20CC 

ADC 

05523 

' C34G56- 

L R A 

055  24 

' 1 1 70CC 

ADC 

0552b 

'1  360  33 

ADC  2 1 

C 5 5 2 6 

' C5CC34- 

STA 

05527 

' C4CC32- ADL2  : 

STA 

05530 

' C24033- 

LCA 

C 5 5 3 1 

' 1 C7C0C 

ACC 

C 5 5 3 2 

'C44C33- 

STA 

C 5 5 3 3 

'125132 

MC  V 2 L * 

055  34 

' 1 24  4 C0 

NEG 

055  35 

’ C3C422 

LCA 

055  36 

' 1 46C33 

A DC  Z i 

05537 

• C C C 4 C 5 

JMF 

05540 

' C24033- 

LCA 

C 5 5 4 1 

' 12  5 13  2 

MCVZL  « 

C 5 5 4 2 

' 1 5 C 4 C 0 

NEG 

05543 

' C5CC33- 

STA 

JSTCRE 

CA  VALUE 

I D A 0 

-8 

;DA  1 

-7 

0554  4 

1 C 3 6 4 1 2 

ADL  1 : 

L C A 8 

C 5 5 4 5 

' C2C0  2 2 - 

LCA 

055  46 

' C 4 1 7 7 C 

STA 

05547 

' C2CC2  3- 

LCA 

05550 

' C 4 1 7 7 1 

STA 

2,2 

2 .HTUDIR 
2 . 2 

3 .NOISE 

3,3 

0,3 

3 , 1 , SNC 

2 ,  BTUD I H 

2,2 

3 ,  NOISE 
0,3 

1 , 3 ,SNC 
2 .BTUDIR 

0 ,BTU 

1 , BTUSUM 

0,1 

1 .BTUSUM 
1 , 1 ,SZC 
1 , 1 

2.ADBMX  ;CCMPAFE  WITH  30,000 

2 . 1 , S N C .-SKIP  IF  SUM  GT  300CC 

ALL  1 

1 , BTIJSUM 
1 , 1 ,SZC 

2.2 

2 , BTUSUM 


IN  OUTPUT  BUFFER 
CHAN  8 
CHAN  9 
3.VCAHLD 
C » D A 0 
0,-8.  .3 
0 ,DA1 
0,-7. ,3 


; PF  ADY  AUTC  CCNTPCL  TASK 


J NO  CHECK  IS 


C 5 5 5 1 

' C 2 4 4 C 7 

LCA 

05  5 52 

’ C 0 5 4 3 4 1 

i 

.7  ICR 

055  5 3 1 

' C0C4C  1 

JMF 

05554 

'CC24C1 

JMFS 

05555 

' C C C 0 c 0 

ACBCK  ; 

0 

05556 1 

' C 0 3 7 2 2 1 

1 VCAHLO: 

CAHLC 

C55  57 

' C 7 2 4 fc  C 

a r r m x : 

3CCC0 

C 5 5 6 0 1 

'CCCC40 

AMT  id: 

40 

MATE  TC  SEE  IF  TASK  EXIST. 
1 , AUTID 

.■♦1 

ACBCK 

JFETUPN  ADDRESS 

. J M A X I I M IT  CN  BTUSUM 
JAUTO  TASKIC 


I AC  0 CONTAINS  NEK  VALUE  OF  TOPCUE  WHEN  ENTERING 
f AC  l WILL  RE  LOADED  WITH  THE  PAST  VALUE  OF  TCPCl'E 
j I DEI  AY  CONTAINS  THE  • OF  5 SEC  INTERVALS  FOP  THE  AGE  CF  OLD  % 

05561  *054417  POPTO:  STA  3.PPPET  l"*k 


107  1 

V 1 l ’1  5 

0'>5»>? 

' r Mi?  ii 

LDA 

3 ,1’PPA.M 

0 5 5 f» 

' 030060- 

1 PA 

? , PI  PAY 

0 5 5 tM 

' 1 7 3 0 <1 0 

AID 

3.2  I A C 3 = 

PASK  ADDRESS  * DU  AY 

0 55  6 5 

'0  30  4 1 4 

J.P  A 

2 . PPAPP 

05566 

'15  14  0 0 

INC 

2 , 2 

0 5 5 6 7 

•156433 

SUPZK 

2 . 3 , SNC  .'SKIP 

IF  AC2  LI  AC  3 

055  70 

' C 3 0 4 1 2 

LD  A 

2 , PPH ASK 

1NAKK  Sl.'PE  ADDRESS  IS  NOT  LESS 

THAN  BASK  ADDRESS 

0557  1 

• 03  4 4 1 1 

LP  A 

3.PPHASF  rADlJRESS 

055  7? 

' 1 56  032 

ADCZ  « 

2,3,  SZC  JSKIP 

IE  AC?  GK  AC 3 

C 5 5 7 3 

' 0 3 4 4 C 7 

IDA 

3 , PPRASK 

055  7 4 

' C5C4C5 

SI  A 

2 , PPADP 

05575 

' C 250C0 

LP  A 

1,0.2 

0 5 5 7 6 

' C 4 1000 

SI  A 

0.0.2 

C 5 5 7 7 

' CC2  40  1 

JRFP 

PPPET 

05600 

’ CCCCCO 

PPPET:  0 

056  0 1 

' CC5603 ' 

p p a r:  d : p p a s e 

0 5 6 0 2 

' CC56C  3 ' 

PPPASE:  DBASE 

00CC44 

PRASE.:  . P L K 

36. 

0 0 7 2 M'  1.1  b 


i 


I 


. N P F L 

/INITIAL IZAT10N 
MASK  l.C,  NO. 
MASK  PRIORITY 

I ---- 

INI1: 


C 5 6 4 7 

' 1 0 2 4C0 

SUP 

0,0 

C 5 6 5 0 

'040016“ 

ST  A 

0 , INITL 

0565  1 

'020142- 

LI)  A 

0 .XTVFB 

0565? 

'1  2 6 4 0 0 

SUP 

1 , 1 

05653 

' C C 6 0 1 7 

.SYSTP 

05654 

' CC4CCC 

.HIT 

05655 

•006135“ 

JSP 

eXFRR 

0 5 6 5 6 

' CC6  C 1 7 

.SYSTP 

C 5 6 5 7 

' C 2 1 052 

.GCRN 

C5660 

'CC6;135- 

JSR 

PXFPR 

0566  1 

•050116“ 

STA 

2.PTCN 

C 5 6 6 2 

•C5C115- 

ST  A 

2 , TAPCN 

05663 

•C2C142- 

LDA 

0 .XTVFR 

05664 

' C 0 6 0 1 7 

.SYSTP 

05665 

' 025077 

.PTCFD 

77 

05666 

' 006 1 35- 

JSF 

RXFPR 

05667 

' C2C 1 4 3- 

LDA 

0 , XTVFS 

056  70 

' 12  6 4 0 0 

SUP 

1 . 1 

0567  1 

' C060  1 7 

.SYSTP 

056  72 

' 0 0 4 0 C 0 

. I N IT 

05673 

•CC6 1 35- 

JSP 

RXEPR 

056  74 

' C06C  1 7 

.SYSTP 

056  75 

' C 2 1 C 5 2 

.GCRN 

05676 

•C06135- 

JSR 

RXFPP 

05677 

'C5C120- 

STA 

2 , STCN 

C57O0 

'C2C143- 

LDA 

0, XTVFS 

0570  1 

' C 0 6 0 1 7 

.SYSTP 

C 5 7 0 2 

' C 2 5 C 7 7 

.MTCPC 

77 

05703 

'0061 35- 

JSP 

eXFRR 

C 5 7 0 4 

'1  26  400 

SUP 

1 , 1 

05705 

'044123- 

STA 

1 , PSTF 

C 5 7 0 6 

' C44 1 17- 

STA 

1 , NPTCN 

C 5 7 0 7 

' C44  1 2 1 - 

STA 

1 , NSTCN 

C57  10 

'126550 

SUPZL 

1 , 1 

057  1 1 

' 0 4 4 1 2 2- 

STA 

1 , NC  H N 

C57  12 

' 1 C 2C0C 

ADC 

0,0 

057  1 3 

'C4CC16- 

STA 

0 , INITL 

C 5 7 1 4 ' C C 5 4 3 6 ' .KILL 


TASK 

4 

50 


ICLEAP  CASSETTES  INITIALIZED  INDICAm 


;INIT.  PP1PAPY  UNIT 
IPAFTIAL  INITIALIZAT  ICN 

ICF.T  AN  OPEN  CHANNEL  NINEEF 
INC  FREE  CHANNELS 

JOPEN  THE  DESIGNATED  TAFE  UNI1 


UNIT.  SECCNDAPY  UNIT 
I PARTIAL  INITIALIZAT ICN 

I GET  AN  OPEN  CHANNEL  NUPPEP 
INO  FREE  CHANNELS 
I CPE  N THE  DESIGNATED  TAFE  UNIT 

INM  OF  RECOFD  PPIPAFY 
I N UN  OF  RECORD  SECONDARY 


ICASSETTES  INITIALIZED 


i 

j 


jGKT  L'Mh  ROUTINE 


057  1 5 

'054  4 1 0 

GDMEl 

i 

STA 

3.GD0 

057  1 6 

'0060  1 7 

. S Y S 7 N 

057  1 7 

'02  1 006 

.GCA  Y 

05720 

'0061 35- 

JSR 

9XEPP 

0572  1 

'040076- 

STA 

0 ,OPSl 

JCAY 

057  22 

' C 4 4 0 7 5 - 

S7  A 

1 .OPSO 

J MONTH 

05723 

'C5CC77- 

SI  A 

2 . OPS  2 

; y fc  a p 

05724 

' 0 C 2 4 0 1 

JMP 

scno 

057  25 

' cccooo 

GPO  : 

0 

JGF1  1 I E E ROUTINE 

05726 

' C 5 4 4 1 0 

GTIE K: 

STA 

3 * GT 0 

05727 

' 0060  1 7 

. S Y 5 7 M 

057  30 

' C 2 1 0 0 3 

. C 7 f C 

C 5 7 3 1 

' C 0 6 1 35- 

JSP 

9XEPP 

05  7 32 

'C4CC77- 

STA 

0 , OPS  2 

l SECOND 

057  3 3 

'044076- 

S7  A 

1 .OPS  1 

1 M I NUT 1 

05  7 34 

' C5CC75- 

STA 

2 ,OPSO 

1 HOUR 

057  35 

' C02  4C  1 

JPF 

9 C T 0 

057  36 

' CCCOCC 

GT  0 : 

0 

. E X T 6 
.ZPEl 

.fcIND 

CCC74 

-C77777 

X H I N D : 

.PIPE 

CCC75 

-CCCOOO 

C PSC  : 

0 

C0C76 

-CCCOCC 

CPS  l : 

0 

CCC77 

-CCCOOO 

ops 2 : 

0 

0 0 7 4 M FI  1 5 


C 5 7 3 7 
05740 
0574  1 
057  4 2 
05743 
C 5 7 4 4 
057  45 
0 5 7 4 6 
C 5 7 4 7 

05750 

05751 

05752 
C 5 7 5 3 

05754 

05755 

05756 

05757 

05760 

05761 
C 5 7 6 2 

05763 

05764 

05765 

05766 

05767 
05770 
C 5 7 7 1 


C2C0C0-SCAN  : 
1 C24C4 
CCC442 
C2C472 
COfc  1 26- 
0C4  45  1 
C3C111- 
C2C473 
CCC4C3 
C 3 C 1 12- 
C2C47  1 
C5C464  SCI: 

C 0 6 12  6- 
C0610C-SC2: 

C 30  460 
1 424C4 
C0C775 
04  4 457 
CC4434 
C2C461 
CCfc  1 26  - 
C0C4  1 1 
C2C457 
CC6 1 26- 
024  4 4 7 
02C447 
1 C7CCC 


. N F F l 

ISCAN  XXXXX  RF  CORDS  OR  FILES  TASK 
MASK  I.D.  NO.  - 16 
MASK  PRIORITY  - 10 

J - - - 

IDA  O.TINRR 

SUP  0,0. S7R 

JMF  SC  7 

L D A 0.SC9 

JSP?  XWRLO 

JSF  Sr-CID  ; DEC  IDF'  IE  FORWARD  CP  FEVEPSE 

LC  A 2 , K 3 IF  RETURN,  LOAD  CCCE 

LDA  0 , SCN  iLCAD  MESSAGE  BYTE  POINTER 

OFF  SCI 

LDA  2 , K 4 ;R  RETURN,  LOAD  CCCE 

LDA  O.SCN+1  iLCAD  MESSAGE  PYTE  FCIKTEP 

STA  2.SCNK  ISAVE  CODE 

JSP  PXNPLC  ; CUT  PUT  MESSAGE 

JSF  8XDBIN  ?CCNVEPT  NUMBER  TC  P1NAFY 

LDA  2.SCSP 

SUE  2.0.SZR  .‘FINISHED? 

JMF  SC  2 INC 

STA  l.SCNN  I YE  S , SAVE  NUMBER 

JSP  SCC ID  ICECIDF  IF  FILES  CF  PECCRDS 

LDA  0 , SCN*2  IF  RETURN,  LOAD  MESSAGE  PYIF  FCINTFF 

JSP  f?XWPLO  I OUTPUT  MESSAGE 

JMF  SC  3 

LDA  0 , SCN*  3 IP  PETUPN,  LOAD  MESSAGE  PYTF  FCINTFF 

JSP  PXNPLO  I OUTPUT  MESSAGE 

LDA  l.SCNK  iCCMPINF  VALUES  FOP  COMMAND  UPC 

LDA  O.SCNN 

ACC  0,1 


05772 
C 5 7 7 3 
05774 
C 5 7 7 5 
05776 
057  77 
Of  COC 
0 6 C 0 1 
C6C02 
0 6 C 0 3 
0 6 C 0 4 
C6C05 
C6C06 
0 6 C 0 7 
C6C  10 

cecii 

0 6 C 1 2 
oeci  3 
0 6 C 1 4 


006124- 
C C 0 4 1 6 
C 0 C 4 1 1 
0 2 4 44  1 SC  3 
CCt  1 24- 
CCC406 
C 1 4 4 37 
C0C774 
CCC4C3 
C2C43C  SC  7 
006126- 
C 24  00  1 -SC  4 
CC5552  * 

CC6 1 35- 
C 0 5 7 1 4 • 
CC6C74-SC5 
C2C42C 
C06 1 26- 
CCC77  1 


JSP 

JMF 

JMF 

LDA 

JSF 

JMF 

DSZ 

JMF 

JMF 

LDA 

JSP? 

LDA 

.TICP 

JSF  ? 

.KILL 

JSF 

LC  A 

JSF 

JMF 


PXTVFE  .‘EXERCISE  TAPE  UNIT 
SC  5 IPEAD  AN  EOF  OP  EOT 

SC  4 

l.SCNK  .‘GET  CCMMANC  WORD 
0XTVFE  ,‘EXEPCISE  TAPE  UNIT 
SC  4 

SC  NN  IF1NISHFD? 

SC  3 INC,  CONTINUE 

SC  4 
0 ,SC8 
XWPLO 

l.KEYID  .‘YES.  IDENTIFY  KEYBCAFC  TASK  TO  SYSTEM 
XEPP 

iXBIND  I OUTPUT  NUMBER  OF  PECCFCS  SCANNED 

0 , SC  A .‘MESSAGE  BYTE  POINTER 

CXWRLO 

SC  4 IEXIT 


IEXIT 


ICEC1CE  IF  F OB  P ROUTINE 

I ........................ 


06015*054412  SDCID: 

SI  A 

3.SDPT 

,‘SaVE  RFTUPN 

06016*006103- 

JSP 

3XGFTC 

I GET  CHARACTER 

06017*030411 

LDA 

2 ,SDF 

C6C  20  * 1 1 24C5 

SUB 

0.2.SNP 

IIS  CHAP ACTFP  AN 

C6C21 *002406 

JMF 

F S DPT 

I YES  , PETUPN 

0 ( C 2 2 

'0  30  407 

LUA 

2,  SDH 

0 6 C 2 3 

' 1 1 2 404 

SOP 

0.2.S7R  ; 1 S CHARACTER  AN  "R"? 

0 6 0 2 4 

•000772 

JPF 

SOC 1 1>+  1 »NC.  TRY  FOP  A NEW  CHAPAC1M 

0M2  •> 

' 0 34  4(2 

1. 0 A 

3.SDHT  JYF.S,  PFTUPN 

06C26 

'00  1 40  3 

JPF 

3.3 

06027 

' OOCOCO 

SltRl  : 

0 

0 1 C 3 0 

' OOC  1 06 

SHF : 

"F 

0 6 0 3 1 

' COO  1 22 

SCP  ! 

"P 

0 6 C 3 2 

' 0 1 4 1 1 2 " 

SC  A : 

2 * P P C f N 

C6C  33 

'003724" 

sen : 

2 * P S 1 1 0 

0 6 C 3 4 

' 0 1 4 2 C 4 " 

sc  9 : 

2 * P S C A N 

C6C  35 

' C0C04C 

sesp : 

M 

C 6 C 3 6 

'COCOCO 

SC  N F ! 

0 

C6C37 

' COCOOO 

SCAN  : 

0 

0 6 C 4 0 

' cccccc 

sc  n P : 

0 

0604  1 

’014136" 

sc  n : 

2*PF  WC 

C 6 C 4 2 

' C 1 4 1 5 C " 

24PFEV 

06C43 

'014162" 

2*PF  II  E 

C6C44 

' C l 4 1 7 2 " 

MPCSN  : 

24PFECC 

.1X1 

" RECORDS  SCANNFD<15X12>" 

06C45 

' C 2 0 1 2 2 

C6C  46 

' C 42503 

C6C47 

' C 47522 

06C50 

' C 4 2 1 2 3 

06  C 5 1 

' C 2 C 1 2 3 

06052 

' 04  1 50  1 

06C53 

'C471  16 

0 6 C 5 4 

' 0 4 2 5 C 4 

0 6 C 5 5 

' C 0 6 4 1 2 

0 6 C 5 6 

'COCOOO 

MFWC  : 

.1X1 

"FOP WARD  " 

06C57 

' 04  3 1 1 7 

C6C60 

' C 5 1 1 2 7 

0606  1 

' C4C522 

06C62 

' C 4 2 0 4 0 

06C63 

'CCCCCC 

PPEV  » 

.1X1 

"REVERSE  " 

06C64 

' C 5 1 1 C 5 

C6C65 

' 05  3 1 05 

C6C66 

' 05 1 1 23 

C6C67 

' C 4 2 4 4 0 

C6C7C 

'CCCOCC 

MFILE! 

.1X1 

"F  ILES<15><12>" 

C 6 0 7 1 

' 04  3 1 1 1 

C6C72 

' C 46  1 C5 

C6C73 

' C 5 1 4 1 5 

060  74 

' CC50CC 

HPECD  I 

. TX 1 

"PECOPDS<15X12>" 

06C75 

' C 5 1 1 C 5 

0 6 C 7 6 

' C 4 1 5 1 7 

C6C  77 

'051  1 C 4 

06100 

' C 5 1 4 1 5 

06101 

' CC5CCC 

P5C  A N I .1X1  *SCAN  * 


C6102'C515C3 
06 103 ' 0405 16 
06104 'C2CC0C 


00  7 6 MELT  5 


. N F E L 

IlMllAine  DATE  ROUTINE 


06  1 Ob 

• 054  4 1 7 

1 NT  CTl 

I ....... 

ST  A 

3 ,DTO 

.•SAVE  RETURN 

06  100 

•0204  1 7 

LD  A 

0 , DT 

.♦OUTPUT  MESSAGE 

06  107 

' C C 4 4 3 7 

JSP 

INTGN 

S GET  DATE 

06110 

' 1 3 1 C0C 

PC  V 

1,2 

.♦YEAR  INTO  AC 2 

06111 

•C2C453 

LC  A 

0.GN2 

JDAY  INTO  ACO 

06112 

'024  45  1 

LD  A 

1 ,GN1 

.♦MONTH  INTO  AC  1 

06113 

' 006  0 1 7 

.SYSTM 

ISET  DATE  INTO  REAL 

06114 

' 07  1 0C5 

.SLAY 

06  115 

' 00C  4C  3 

JMF 

CTFP 

06  1 16 

' C C 6 0 6 6 

- 

JSP 

PXCPLF 

06117 

' 007  405 

JMF 

or:  to 

APETUPN 

0 6 1 2 0 

•C2C4C3 

DTI  P : 

LCA 

0 , MDEPR 

06121 

' CC6 1 26 

m 

JSFP 

xrflo 

06122 

' CCC764 

JMF 

INTDT+l 

06  123 

•0C233C 

" M D E P F : 

M Q U S T 4 2 

06124 

' C 0 C C 0 0 

Lie: 

0 

06125 

• 0 1 4 4 30 

"in  : 

24PLCAT 

lINITIAl I2F  TIME 

ROUTINE 

06  126 

' C 5 4 4 1 6 

INTTM  : 

ST  A 

3 # TMO 

.♦SAVE  RETURN 

06  127 

' C2C4  16 

LCA 

0 , TM 

10UTPUT  MESSAGE 

C6  1 30 

' 0 C 4 4 16 

JSF 

INTGN 

J GE  T TIME 

06131 

' 121G0C 

MOV 

1.0 

1SECONC  INTO  ACO 

06  132 

'024432 

LD  A 

1 ,GN2 

.♦MINUTE  INTO  AC  1 

06133 

•C3C430 

LCA 

2 , GN  1 

1 HOUR  INTO  AC 2 (24 

06  134 

' CC6C  1 7 

.SYSTM 

J SET  TIME  INTO  PEAL 

06  135 

•C21CC4 

. ST  C C 

C 6 1 3 6 

'CCC4C3 

JMF 

STER 

06  137 

' CC6066 

• 

JSP 

PXCRLF 

C 6 1 4 C 

' 0 0 2 4 C 4 

JMP 

i T M 0 

; P ET  UP  N 

06  1 4 1 

' C2C762 

STEP  J 

LCA 

0 , MDEPR 

C 6 1 4 2 

• CC6  1 26 

m 

JSFS 

XNRl.O 

06  143 

' CCC764 

JMF 

I N TTM ♦ l 

06  144 

' C C 0 0 C C 

T M 0 j 

0 

06  145 

'014476 

"TPs 

2 ♦ M l T I M 

06  146 

' C544  1 4 

INTGN! 

ST  A 

3. GNO 

06  147 

' C06 1 26 

- 

JSF 

9XNRL0 

06  150 

•C2C4  15 

LCA 

0.GN3 

06151 

' COt  1 26 

- 

JSP 

PXRPLO 

06  152 

' C C 4 4 1 4 

JSF 

CNDBN 

.♦GET  MCNTH  CP  HOUR 

06153 

' 0 4 4 4 1 C 

ST  A 

l .GN  1 

06154 

' CC  4 4 3C 

JSP 

GNSPO 

06  155 

’ 004  4 1 1 

JSP 

GNDBN 

J GET  DAY  OP  MINUTE 

06  156 

' C 4 4 4 C 6 

STA 

1 » GN  2 

06157 

' 0 C 4 4 2 5 

JSP 

GNSPO 

06  160 

•C  04  4C6 

JSP 

GNDBN 

J GE  T YEAR  OP  SECOND 

06161 

'002  40  1 

JMF 

PCNO 

06162 

' C C C C 0 C 

gno  : 

0 

06  163 

•cccccc 

GN  1 : 

0 

06  164 

' cccccc 

GN  2 : 

0 

06165 

'014544 

" G N 3 : 

2 * M SF  1 4 

V \1  I t 


r t t.  t J 


06  1 66 

'0544  1 4 

C.NDI'N; 

FT  A 

06  16  7 

•006100- 

JSP 

0 6 17  0 

•0304  1 3 

LI!  A 

0 617  1 

' 1 4 2 4 1 5 

SUP  « 

0 ft  1 7 2 

• 007  4 1 0 

JMJ  U 

0 6 17  3 

'030404 

IDA 

06174 

' 1 42  4 1 5 

SUP  1 

06  1 7b 

' 00  2 405 

JMP8 

06  176 

'000  77  1 

JKF 

06  177 

'CCCC15 

UNCP : 

15 

06200 

' C 0 C 7 7 5 

JKF 

0620  1 

' 0 C 2 4 C 1 

JKF 

06202 

• CCCOCC 

pno  : 

0 

06203 

' CCCC40 

RNSF  J 

ft 

06  204 

' C 5 4 4 05 

CNSFD: 

ST  A 

062  05 

' C2C4C5 

LCA 

06206 

' C 24  405 

LCA 

06207 

• C C 61  2 6 - 

JSP 

062  10 

'00240  1 

JKF 

062  1 1 

' C C C C 0 0 

pro: 

0 

06  2 1 2 

' C 1 4 5 6 4 " 

pc  l : 

2 * K S F 5 

06  2 1 3 

' CCC020 

PC  2: 

20 

MUDAT  J 

.TXT 

062  1 4 

'0425  1 6 

062  1 5 

'052105 

062  1 6 

' 05  1 040 

062  1 7 

' C 4 2 l C 1 

06  220 

'052105 

0622  1 

’ 02CC40 

06222 

' C 4 6 5 1 7 

06  2 2 3 

' C 4 7 1 2 4 

062  24 

’ C 4 4 0 4 0 

06  2 25 

' C2CC4C 

0 6 2 2 6 

'C2CC40 

06227 

'042101 

C6  2 30 

' C 5 4 4 4 0 

06  2 3 1 

'C2C04C 

062  32 

' C2CC4C 

06  2 33 

' C 5 4 5 0 5 

06  2 34 

' C4C522 

C 6 2 3 5 

’ 006  4 1 2 

062  36 

'CCCOCC 

KUT  IK  t 

.TXT 

062  37 

' C 4 2 5 1 6 

06  240 

' 052 105 

06  2 4 1 

' 05  1 04C 

06  2 4 2 

' 05  2 1 1 1 

06  2 4 3 

' C 4 6 5 C 5 

06244 

•C2CC40 

06  2 45 

'C2C  1 1C 

06  246 

' C 4 7525 

C 6 2 4 7 

•05 104C 

06250 

' C2CC40 

C6  2 5 1 

' 0465  1 1 

06252 

' C 4 7 1 2 5 

06253 

'052  105 

3 , H N 0 
f X l>  M 1 N 
2 , H N S I ' 

2 , 0 . £>  N M 
PNO 

2 , 1' NCR 
2 , 0 » SN}< 

PNO 

GNDBN+  1 

• - 3 

0PNO  ; L X I T , BINAPY  NC.  in 


3 .POO 
C , POl 
1 . P02 
frXWPLO 
PFOO 


"ENTFP  DATE  MCNTH  DAY 


"ENTER  TIKE  HOUR  MINUTE 


A C 1 


YEAP<15X12>'' 


SECGND<lSX12>* 


< - K 


0 0 7 H M t L 1 5 
0 6 2 5 4 1 C2C040 
06/Sb '051 505 
0 6 2 5 6 '04151 7 
06357 '047104 
06360'  C 0 6 4 1 2 
0636  1 ' 000000 

MSP14:  .1X1 

06362 ' 020040 
0 6 3 6 3 ' C 2 C C 4 C 
06  364  * 0 2C 04  0 
0 6 2 6 5 ' 0 2 C 0 4 0 
06 3 66' 020040 
06267  'C2C04C 
06270 '0  2004  0 
062  7 1 'CCCOCC 

MSP  5 : .1X1 

06272' C2C04  0 
C6273'C2CC4C 
06274 'C2CCCC 


M 


m 


n 


00100-077777  XDPIN: 


. F X 1 N .CPIN 
.ZFEL 
. C P I 6 


. NPF  l 

;GET  CHAPACTEP  EFOM  KfcYPOAPC  ROUTINE 


06275 

' C54  405 

GETZ  : 

t ------ 

SIX 

3 . GET  0 

06276 

' C 0 6 0 1 7 

.SYS1M 

062  77 

' C074CC 

.GCFAF 

0 6 3 0 0 

' CC6 1 3b- 

JSP 

9XEPP 

0630  1 

' 0 0 2 4 C 1 

JMP 

9 G E T 0 

06  3 0 2 

' CCCCOC 

GE1C  J 

0 

IPPINT 

A CHAPA 

06303 

' C54  405 

PU1Z  : 

!•••••* 

ST  A 

3.PUT0 

06  304 

' C060  1 7 

.SYS1M 

06305 

' C 1 COOO 

. PC  P X P 

06  306 

' C06 1 35- 

JSF 

9XEPP 

C 6 3 0 7 

' 0C2  40  1 

JMP 

9PUT0 

06  3 1 0 

' cccoco 

putc  : 

0 

06  3 1 1 

' C54  404 

GTCH  s 

SIX 

3 , GTCO 

06  3 1 2 

' C06 1C3- 

JSF 

PXGETC 

06  3 1 3 

' C06  1 C4- 

JSP 

iXPUTC 

C 6 3 1 4 

' C02  4C  1 

JMF 

9 G TCO 

0 6 3 15 

• CCCOOO 

GTCO  J 

0 

■ ZF  E l 

00101-00631 1 • .GTCH:  GTCH 
001C2-CC63C3  ' .P1CH:  PUTZ 
CO  1 03-006  275 ' XCFTC J GE1Z 
00  104-CC63C3  'XPU1C  ! PU1Z 


-7 


OOHC  M E I T b 


0 6 3 16 


06317 
06320 
0632  1 
0 6 3 2 2 
C 6 3 2 3 

063  24 
0632b 
0 6 3 2 6 
06  3 27 
06  3 30 


06  3 3 1 
06  3 32 
C 6 3 3 3 

06  3 34 

06  33b 
063  36 
06  337 
C6  340 


OC  105 
00  106 


. N P 1;  L 
ihum 

LATA  ON  TAFF  ROUTINE 

054417  WD0T2 

ST  A 

3 , WDO 

/SAVE  RETURN 

/IDENTIFY  TASK 

TC  WRITE 

DIGITIZE  DATA  ON  TAFt 

C 2 0 4 1 7 

LC  A 

0 ,WD1 

/ID  AND  PRIORITY 

C 2 4 4 1 7 

LDA 

1 ,WD2 

/TASK  START 

C 0 4 1 2 C ' 

.TASK 

C06 1 3b- 

JSF3 

XERR 

CC24  1 2 

JMF  f? 

WDO 

C20113-WD3: 

LDA 

0 , K 5 

/write:  lata  record  cn 

C 2 4 10b- 

LDA 

1 .PDLTH 

/DATA  RECORD  LENGTH 

107000 

ADC 

0.1 

/RAKE  COMMAND  WORD 

CC6  124- 

JSF 

eXTVEE 

/WRITE  RECORD 

0C2C7C- 

JMF 

ex  DONE 

/EOT  ON  BACK-UP  TAPE 

/CHECK 

TO  SEE  IF  TEST  FINISHED 

C2C0C2- 

LDA 

0 .STOPC 

1 C 1 004 

MOV 

0,0, SZR 

CC2  405 

JMFS 

ZSTPRD 

C 0 6 0 1 C ' 

.KILL 

/TASK  COMPLETE 

CCCOOC  WDO: 

0 

C 1 5025  WD  1 2 

3 2 E 7 ♦ 2 5 

006  324  ' W D 2 t 

WD  3 

C04  1 04  ' ZSTFRD 

: STFFC 

.ZFEL 

CCC350  RDLTH: 

BUFL 

/RECORD 

LENGTH 

C 0 6 3 1 6 ' XWDCT  : 

WDCT 

. NFPI 

JTA1  I VAR  1 AMI  I-  MU  1/0  ROUT  ] N K 


» 


0 6 HI 

•0544*5 

TV!  M: 

51  A 

3 , r V P 0 

JSAVP  HP  TUP N 

0»  J4  J 

•020141- 

MIA 

0 , XYI’IIP 

; D A 1 A I'lipppp  I’DINTPP 

C 6 3 1 4 

'044470 

SI  A 

1 , T V P P 

JSAVP  1AFP  CO UF 

C 6 3 4 4 

•030115- 

l.[)  A 

2 , TAI'CN 

JLPVICP  COCP 

0 6 3 4 5 

•006017 

T VP  6 : 

. S Y S T M 

1FXFPC1SF  1 A 1’F  UNIT 

Ob  1 4b 

' C 23077 

. M T C 1C 

77 

06  34  7 

'CCC4G3 

J M F 

TVF  2 

JEPPCP  PF.TUPN 

06350 

' C 34  456 

1 VM  J 

LCA 

3 » T V F 0 

JNOFMAL  PFTUPN 

06  3 5 1 

' C 0 1 40  1 

JMF 

1.3 

.'EXIT  TC  NORMAL  PFTUPN 

06  352 

•151113 

T VP  2 J 

MCVL  » 

2.2.SNC 

;IS  THIS  A SYSTEM  FPPCP? 

06  35  3 

' CCfc  135- 

JSP 

exFipp 

» YES 

06  354 

1 C 4 4 4 6 1 

ST  A 

1 # TVFH 

J NO  . SAVE  PFCOPD  CCUN'T 

C 6 3 5 5 

' C2C  452 

L D A 

0 ,TVP  A 

06  356 

' 1 4 3 4 C4 

AND 

2 . 0 . S 2 P 

JIS  ECT  PIT  ON? 

C 6 3 5 7 

' C0C422 

JMF 

T V F 3 

J YES 

06  360 

' C2C452 

LC  A 

0 , TVFP 

INC 

06  36  1 

' 1 4 3 4 0 5 

A N C 

2 , 0 , SNP 

J I £ EOF  BIT  ON? 

06  362 

' 0CC44C 

JMF 

TVF  4 

JNC 

06  36  3 

' C7C  1 1 4- 

LDA 

0 ,K6 

J YES 

06  364 

' C 3 4 4 4 7 

LC  A 

3 .TVFF 

; GET  TAPE  CODE  USED 

06  365 

' 1 6 2 405 

SUP 

3 . 0 . SNP 

J W A S C C C F "WRITE  EOF"? 

06  366 

' C C C 7 6,  2 

JMF 

TVF  1 

tltS,  TAKF  NORMAL  PETUFN 

C 6 3 6 7 

’ C 2 C 1 1 1- 

LC* 

0 , K 3 

; nc 

C6  3 70 

' 1 62  4C5 

SUP 

3 . 0 ,SNR 

/WAS  CCCE  SCAN  FOPWAFC  FCF'S? 

06  37  1 

' 000  757 

JMF 

TVF1 

JYES.  TAKE  NORMAL  PFTIFN 

06  372 

'020112- 

LC  A 

0 , K4 

jnc 

C 6 3 7 3 

•16  2 4 0 5 

SUP 

3 , 0 , SNP 

/WAS  CCCE  SCAN  PEVFPSfc  FCF'S? 

06  3 74 

' C0C754 

JMF 

T V F 1 

JYES, TAKE  NCPMAL  RETURN 

C 6 3 7 5 

' C2C  43  3 

LC  A 

0 , TVFC 

J NC 

0 6 376 

'006126- 

JSF 

9XV.PLO 

JWP1TE  EOF  MESSAGE 

06  377 

' C 2 4 4 3 6 

LDA 

1 , TVFH 

;GET  PFCOPD  COUNT 

06  4 00 

'002426 

JMP 

8TVFO 

JAPNOPMAL  PETUFN 

06  4 0 1 

•024 123- 

TVF  3 : 

L C A 

1 .PSTF 

06  4 02 

'125004 

MOV 

1 , 1 .SZP 

J ECT  ON  PRIMARY  TAFE  UNIT  ? 

06  4 03 

' CCC  4 1 3 

JMP 

TVF5 

J NC  i WAS  ECT  ON  BACK-UF  ? 

C 6 4 0 4 

' C 3 C 1 2 2 - 

LC  A 

2 , NCHN 

JYES 

06  4 05 

' 151005 

MC  V 

2 , 2 , SNP 

JHAVE  A BACK-UP  ? 

C 6 4 0 6 

' C 0 C 4 10 

JMP 

T V F 5 

JNG.  WRITE  F OF  MESSAGF 

06407 

' 1254CC 

INC 

1 . 1 

JYFS.  PF  WRITE  ON  BACK-UF 

C64  10 

' C 4 4 1 23- 

ST  A 

1 .PSTF 

JSET  FLAG  TC  BACK-UP  TAFF 

06  4 1 1 

•C3012C- 

LCA 

2 , STC  N 

JMAKE  HACK-UP  THP  ACTIVF  UNIT 

C64  12 

'C5C115- 

ST  A 

2 . TAPCN 

06  4 1 3 

•C2442C 

LCA 

i .TVFF 

JGET  TAPE  ccde 

06  4 1 4 

' C2f 140- 

LCA 

O.XXBUF 

JGET  data  buffer  pcintpf 

06  4 1 5 

'CCC730 

JMF 

TVF6 

/REWRITE  ON  HACK-UP 

C64  16 

' C2C4  1 3 

T V F 5 1 

LCA 

0 , T VFD 

064  1 7 

' CC6 126  - 

JSP 

8 X W P L 0 

JWRITF  EOT  MESSAGE 

C6  4 2C 

' C 2 4 4 1 5 

LCA 

1 , TVFH 

/GET  RECORD  COUNT 

C 6 4 2 1 

' C0  2 4C5 

JMF 

8TVFO 

JAPNOPMAL  RETURN 

06  4 22 

' C2C4  1 2 

TVF  4 t 

LCA 

C , T VF  G 

JCTHER  THAN  EOT  CP  EOF  TAU 

C 6 4 2 3 

'00^126-- 

JSP 

axwpLc 

C 6 4 2 4 

' 0C6 1 35- 

JSP 

8 X ERH 

/IGNORE  P’TCS  SYSTEM  PP- 

064  25 

' 0 C 2 4 C 1 

JMF 

8 T V F 0 

JAPNOPMAL  PMUPN 

064  26 

' COCOOO 

TVFC  : 

0 

C 6 4 2 7 

' CO  1 CCC 

TVF  A : 

1B6 

4 

h; 


X 


AD-A070  561  NAVAL  AMMUNITION  PRODUCTION  ENGINEERING  CENTER  CRANE  IND  F/G  19/1 

AUTOMATIC  MIX-MELT  PRODUCTION  PROCESS  DEVELOPMENT  FOR  TRITONAL»— ETC (U) 
MAY  78  G A GROH 


UNCLASSIFIED 


NL 


0082  MFLT5 


0 6 4 3 0 

•015074 

"TVFCJ 

24NECF 

06431 

•015120 

"TVFCS 

24NECT 

064  32 

• 0 0 0 4 C 0 

TVFE: 

1B7 

064  33 

' cooooo 

TVKF  : 

0 

06434 

'015136 

" -I  v h c : 

2*NT  1SN 

06435 

'000000 

TVh  H : 

0 

MKUF  : 

.TXT 

064  36 

•042516 

06437 

•042040 

C6440 

' C 47506 

C644  1 

'C2C1C6 

06442 

• C 4 4 5 1 4 

06443 

• C 4244C 

06444 

'046501 

06445 

' C 5 1 1 1 3 

06446 

•006412 

06447 

•COOOOO 

MEOTS 

.TXT 

06450 

•042516 

06451 

•042040 

06452 

•047506 

06453 

•020124 

06454 

' C4052C 

06455 

• 042415 

06  4 50 

•CC500C 

mtisn: 

• TXT 

06457 

• 052  1C  1 

C6460 

•C501C5 

06461 

'020105 

06462 

•051122 

06463 

•047522 

06464 

•026040 

06465 

•041 125 

06466 

'052040 

06467 

•0471  17 

06470 

' 052040 

06471 

• 04251  7 

06472 

•043040 

06473 

•047522 

06474 

•020  105 

06475 

•C47524 

06476 

•006412 

06477 

•OCCOOO 

• ZPEL 

00107 

-10C00C 

KOj 

100C00 

00110 

-1  1C000 

K 1 S 

110C0C 

00111 

•130000 

K3» 

130CCC 

00112 

-14C000 

M : 

140C00 

00113 

-15C0C0 

K5: 

150C0C 

00114 

- 160000 

K6: 

160000 

00115 

-OCCCOC 

TAPCN  * 

0 

00116 

-cooooo 

ptcn  : 

0 

00117 

•cccocc 

N’PTCN* 

0 

00120 

-oocooc 

STCNl 

0 

00121 

-cococc 

NSTCNI 

0 

00122 

•000000 

NCHN* 

0 

00123 

•cooooo 

PSTF  » 

0 

'END  OF  FILE  HAHK<15><12>" 


'END  OF  TAPE<15><12>" 


"TAPE  EPPOP,  BUT  NCT  EOF  OP  EC1<15X12>" 


/ACTIVE  TAPE  CHANNEL  KC. 
IPPIMAPY  TAPE  CHANNEL  KC. 

IBACK-UP  TAPE  CHANNEL  NC. 

/MULTI-TAPE  INDICATOP 
IPRI-SEC.  TAPE  INDXCATCP 


0084  MELTS 


• NPE  L 
I PE  * D A 


LINE  FROM  KEYBOARD  ROUTINE 


06500 

•054412 

RDLK  : 

STA 

3.  RDO 

06501 

•004412 

JSP 

RCSU 

06502 

•006130- 

JSP 

•XRVFL 

06503 

•006131- 

JSP 

• XCVF 

06504 

'002406 

JMP 

8PD0 

06505 

• G54405 

RDSK : 

STA 

3,  RDO 

06506 

•004405 

JSP 

PDSU 

06507 

•006134- 

JSP 

8XRVFS 

06510 

•006131- 

JSP 

tXCVF 

06511 

•002401 

JMP 

• PDO 

06512 

•000000 

RDO : 

0 

06513 

•054414 

PDSUj 

STA 

3.RDU0 

06514 

•040414 

STA 

0 , PDU 1 

06515 

•044414 

STA 

1.RDU2 

06516 

•020414 

LDA 

O..TTI 

06517 

• 126400 

SUB 

1.1 

06520 

•006017 

.SYSTM 

06521 

'021052 

■ GCR  N 

06522 

•006135- 

JSP 

PXEPR 

06523 

•006127- 

JSP 

• XOVF 

06524 

•020404 

LDA 

0.RDU1 

06525 

•024404 

LDA 

1.RDU2 

06526 

•002401 

JMP 

• PDUO 

06527 

•COOOOO 

RDUOt 

0 

06530 

•COOOCO 

PDU 1 ( 

0 

06531 

'OOOOOC 

RDU2  : 

0 

06532 

•015266" 

• Til : 

.♦1*2 

.TXT 

"ITTI" 

06533 

•022124 

06534 

•05211  1 

06535 

•000000 

00125*006500 ' XRDLK  t 


• ZPEL 
PC  L K 


■ NPEL 

(WRITE  A LINE  ON  TTO  PCUTINE 


06536 '054412 

WRLGI 

STA 

3 # WPO 

06537 '004412 

J8R 

WPSU 

06540 '006132- 

JSP 

8 XWVFL 

06541 '006131- 

JSP 

• XCVF 

06542 '002406 

JMP 

fWRO 

06543'C54405 

WRSOt 

STA 

3.WR0 

06544 • 004405 

JSP 

WPSU 

06545'006133- 

JSP 

•XWVFS 

06546*006131- 

JSP 

• XCVF 

06547*002401 

JMP 

• WPO 

06550 ' OOCOOO 

WPOl 

0 

06551 '054414 

WRSUI 

STA 

3.WPU0 

06552*040414 

STA 

O.WRUl 

06553  *044414 

STA 

1.WRU2 

06554'020414 

LEA 

O..TTO 

06555  • 1 264C0 

sue 

1*1 

06556 '006017 

•8 YST A 

-M “ . -k  . 

- > . .... 

. - ■ 


1 


w it  j r r l i j 

06557*021052 

• GCHN 

ObbbO  * 00  6 1 3b- 

J6H 

9XEKH 

06561  *000127- 

JSP 

PXOVF 

06562 '020404 

IDA 

O.KKUl 

06563 *024404 

LD  A 

1 * WPU2 

06564 '002401 

JPF 

PkRUO 

. 

06565*000000  WPUO: 

0 

06566 ' COOOOC  WPU1: 

0 

06567*000000  WPll2l 

0 

06570* 015362". TTCl 

.41*2 

.1X1 

"Slid" 

06571 '022124 
06572*052117 
06573*000000 

. ZPFL 

00126-006536'XWPLQl 

WPLC 

.NPEL 

06574*054405  OVF: 

STA 

3.0VF0 

06575 '006017 

.SYSTF 

06576*014077 

• OPEN 

77 

06577 '006135- 

JSP 

OXERP 

06600*002401 

JNP 

• CVFO 

06601 '00C000  OVFOt 

0 

06602*054405  PVFLl 

SI  A 

3, PVFLO 

06603 ' 006017 

•SYSTP 

06604*015477 

• PCI 

77 

06605*006135- 

JSP 

9XEPP 

06606*002401 

JRP 

9PVFL0 

06607*000000  PVFLO: 

0 

06610*054405  PVFSt 

STA 

3.RVFS0 

06611*006017 

•SYSTP 

066 12*015077 

.PCS 

77 

06613*006135- 

JSP 

9XERP 

06614*002401 

JKF 

•PVFSO 

06615*000000  RVFSOt 

0 

06616*054405  WVFLl 

STA 

3. WVFLO 

1 

06617*006017 

.SYS1K 

066  20  ' C 17077 

.NPt 

77 

06621*006135- 

JSP 

OXERP 

06622'002401 

JRP 

•WVFLO 

06623  ' COCOOO  WVFLO: 

0 

| 

06624*054405  WVFSl 

STA 

3.NVFS0 

06625*006017 

•SYSTP 

06626*017077 

.kPI 

77 

06627*006135- 

JSP 

9XERR 

06630*002401 

JPP 

•WVFSO 

06631 *000000  RVFSOt 

0 

06632 ' 054405  CVt ! 

STA 

3. CVFO 

* 

06633*006017 

•SYSTK 

06634*014477 

•CLCSE 

77 

06635*006135- 

JSP 

OXERR 

06636*002401 

JPP 

9CVF0 

06637*000000  CVFOt 

0 

9 

A-86 


f 


0066  Ml LT  5 


.ZPfcL 

00127-006574'XClVFt  OVF 
00130-006602 *XRVFLl  PVFl 
00131-006632'XCVF!  CVF 
00132-006616 'XNVFLl  KVFL 
00133-006624 'XWVFS:  WVFS 
00134-006610 'XRVFS:  PVFS 


* 


VWQI 


r k a<  • *i 


• NPIL 

IPR1N1  PTCS  SYSTEM  ERRCR  ROUTINE 


06640 

*054422  ERR! 

SI  A 

3. ERO 

06641 

*050424 

ST  A 

2.  ERC 

06642 

'020421 

I.DA 

O.KRA 

06643 

*006126- 

JSP 

0XWRLO 

06644 

*024421 

LDA 

1 »EPC 

0664b 

•006136- 

JSP 

tXBINO 

06646 

•006066- 

JSP 

tXCRLF 

06647 

•020415 

LDA 

O.EPB 

06650 

'006126- 

JSR 

0XNRLO 

06651 

•02441  1 

LDA 

1 .ERO 

06652 

• 124400 

NEC 

1.1 

06653 

• 124000 

COM 

1.1 

06654 

•C06136- 

JSP 

OXRING 

06655 

•006066- 

JSR 

•XCRLF 

06656 

•024001- 

LDA 

1 .KEY ID 

06657 

•006006  • 

.TIER 

06660 

•063077 

HALT 

06661 

•006334* 

.KILL 

06662 

•000000  ERO: 

0 

06663 

•015554"ERA: 

2’MFTSE 

06664 

•C15602"ERB: 

24MATL0 

06665 

•000000  ERC t 

0 

MRTSE: 

.1X1 

"<12>BT0S  SYSTEM  ERROR 

06666 

•005122 

06667 

'052117 

06670 

•051440 

06671 

•051531 

06672 

•051524 

06673 

•042515 

06674 

•020105 

06675 

'051122 

06676 

•047522 

06677 

•020047 

06700 

•000000 

MATLOl 

.TXT 

"AT  LOCATION  •" 

06701 

• C40524 

06702 

•020114 

06703 

•047503 

06704 

•040524 

06705 

•044517 

06706 

•047040 

06707 

•023400 

•EXIN  .BINO 

• TREL 

00135-006640 

•XERRl 

ERR 

00136-077777 

XRINOl 

• BIKC 

00137-177770 

XMSKOt 

177770 

i » 


A- 88 


0090  MELTS 


000350 

.NREL 
• DUSR 

B0FLe232. 

TVFBl 

.TXT 

“CTO  1 0" 

06710  *041524 

06711 ‘030072 
06712*030000 

TVFSt 

.TXT 

"CT1»0“ 

06713*041524 

06714*030472 

06715*030000 

000350  XBUFl 

• BIX 

BUFL 

07266*000000 

0 

000350  YBUFl 

.BIX  BUFL 

07637*000000 

0 

00140-006716 'XXBUF! 

. ZBEL 
XBUF 

00141-007267 'XYBUF: 

YBUF 

00142-015620"XTVFB: 

2*TVFB 

00143-015626"XTVFS* 

2*TVFS 

000000* 

.NPEL 

.ENC 

START 

jU-A 


uuu  * 

r r.  l i a 

0090 

KELTS 

0091 

KELTS 

U092 

HH15 

AC  PT 

003476  ' 

ALLGC 

004211  ' 

Cl  2 

003720* 

DFPF 

002450  * 

ADATA 

005  4 4 6 • 

AULCP 

004443* 

C60 

003474* 

CGI 

003562' 

ADBCK 

005555* 

ALNO 

004207  • 

CAD16 

003721  ' 

CG2 

003600  • 

AEHNX 

005557* 

ALN 1 

004216* 

CADOL 

001726* 

DG  3 

003702' 

ACIV 

003724* 

AUN10 

004435* 

CAHLC 

003722' 

DC  A 1 

003725* 

ADL! 

005544* 

ALN  1 1 

004436* 

CBO 

004030* 

CGA10 

003755  ' 

ADL2 

005527* 

ALN  1 2 

004437*  i 

CB03 

001230* 

DG  A 2 

0C3726' 

ACLJS 

002523* 

ALN  1 3 

004440* 

CB  20 

001231* 

DG  A3 

0C3727  ' 

ADOUT 

002434  * 

AUN14 

004573  * 

CB99 

001221  • 

DGA4 

003730' 

ADP7N 

002446  • 

ALN  1 5 

004574* 

CHECK 

001701  • 

DGA5 

003731  • 

A C 2 0 0 

003053* 

ALN  1 6 

004575* 

CHK1 

001730* 

DGA6 

003732' 

AG2P5 

003046  • 

ALN  1 7 

004576* 

CHK2 

001731  ' 

DGA7 

003733' 

AGCNT 

003047  ' 

ALN  1 8 

004577* 

CHKAC 

003230* 

CGA8 

003734  • 

AGPST 

003050* 

ALN2 

004217* 

CPKBL 

001732' 

CGA9 

003735  ' 

AGPLK 

000025- 

ALN23 

004600* 

C|i|(FP 

001720* 

DdADC 

003227  ' 

AL204 

004202* 

ALN  3 

004220  • 

cniuc 

003226* 

DGAVG 

00361  1 * 

AU205 

004221  • 

ALN4 

004222  * 

CflKPC 

000014- 

DGCNT 

003231  ' 

AU  360 

004210* 

ALN5 

004223* 

CHMS 

001727' 

DC1C 

003224* 

ALATS 

004206* 

ALN6 

004224  » 

CLO 

001236* 

DG  V 1 

0C3615* 

ALDFC 

004213  • 

ALN7 

004432' 

CLT1N 

003052* 

DGV2 

003633* 

ALDCK 

004441  • 

ALN8 

004433* 

CN  ACC 

000760' 

DGV3 

003625' 

ALDAN 

004572* 

ALN9 

004434  • 

CND 

001076* 

DGV4 

003661  * 

ALCLP 

CC4442* 

AUNCk 

004215* 

CK  Dh 

000764* 

DIG 

003545' 

At  INC 

004212* 

ALNLF 

004214  * 

CKCVE 

001725' 

DIGAC 

003515* 

Al)L  1 

004122* 

ALT  1 0 

004204' 

CK  P 1 

003216* 

DIGIC 

003514  • 

ALL10 

004246* 

ALT  IC 

005560* 

CNP2 

003217* 

DIGPC 

000012- 

ALL  1 1 

004254* 

ALTG 

004111  * 

CNP3 

003220  • 

DNLIN 

0C0056 ' 

ALL  12 

004256* 

ALTT5 

004205  ' 

CNP4 

003221 • 

DNTPY 

0C0766  • 

ALL  1 3 

004270* 

BCTX2 

003360* 

CNP5 

003222' 

CCNE 

003516* 

ALL14 

004272* 

EF  ACC 

002535* 

CNP6 

003051* 

DCUTC 

000010- 

ALLIS 

004304* 

BFCNS 

002514* 

CNP7 

003223' 

DPEAC 

000054* 

ALL16 

004314  • 

BFLCC 

002451* 

CNV1 

003011  • 

DT 

006125' 

ALL  17 

004321  * 

BFHBK 

002510* 

CNV10 

003041  ' 

DIO 

006124* 

ALL  1 8 

004330* 

BFKSC 

002521  • 

CNV11 

003121* 

DTEP 

006120* 

ALL  19 

004337* 

BFNSX 

002522* 

CKV12 

003135* 

DTPX 

002775  * 

ALL2 

004140* 

EFN16 

002516* 

CNV2 

003054  ' 

DKTIC 

0037 16  • 

ALL20 

0C4355* 

BFPLC 

002515* 

CNV3 

003163* 

EPO 

006662' 

ALL21 

004365* 

BFPNT 

002452* 

CNV4 

003073* 

EPA 

006663 ' 

ALL22 

004470* 

FFPD1 

0C2456  ' 

CNV5 

003157* 

EPB 

006664* 

ALL23 

004400  • 

BFPC2 

002505* 

CNV6 

003146* 

EPC 

006665' 

ALL24 

004420* 

BFPC3 

002500* 

CNV7 

003174* 

EPP 

006640  ' 

ALL2S 

004422* 

BFPLN 

002453* 

CNV1P 

000063* 

F409P 

002517' 

ALL26 

004500* 

BFTNS 

0C2513  • 

CNVPT 

002776  • 

FENT 

002466* 

ALL27 

004562* 

BINT 

000050- 

CNVfi  A 

000064  ' 

FINT 

OCOCOO  * 

ALL28 

0C4526  * 

PNO 

006202' 

CPLF 

001232' 

FSTCH 

000015- 

ALL29 

004546* 

BNCP 

006177* 

CTIKE 

002043* 

F8TJC 

003225' 

ALL  3 

004153' 

BNCEC 

003447* 

CTH1 

002054* 

FSTPC 

000013- 

ALL30 

004551* 

BNSP 

006203* 

CTN2 

0C2057 ' 

GCO 

005725* 

ALLS  1 

004564* 

BPTXZ 

0C3316  • 

C1N3 

002050' 

CCATE 

005715* 

ALL32 

004507* 

BSAVF 

003475* 

CLT1C 

004203* 

GETO 

006302* 

ALL33 

004516* 

BTL 

000032- 

CVF 

006632* 

GETC 

000005- 

ALL4 

004172* 

BTLCI 

000034- 

CVFO 

006637* 

GFTCH 

001201  • 

ALL46 

004414* 

BTLFS 

000024- 

CXBUF 

004015* 

GETZ 

006275* 

ALLS 

004165* 

BTLSP 

000043- 

DAO 

000022- 

GCPET 

001214* 

ALL6 

004177* 

BTLSU 

000033- 

DA  1 

000023- 

GNO 

006162* 

ALL7 

004227* 

BTLZE 

000035- 

DCECF 

003524* 

; GN1 

006163' 

ALL9 

004234* 

PUN7 

004225* 

DEBUG 

077777  X 

CN2 

006164* 

ALL9 

004242* 

BUNS 

004226* 

DELAY 

000060- 

CN3  • 

006165* 

ALLEA 

004601* 

BXPTN 

002512* 

DENSE 

000036- 

CNDBN 

006166* 

7 


0093 

KELTS 

0094 

MELT  5 

GNSPC 

006204* 

LST13 

002175 

GPOJN 

001215* 

L8T  1 4 

002266 

GTO 

005736* 

LST18 

002267 

GICO 

006315  ' 

LST19 

002270 

GTCH 

006311* 

LST2 

002110 

GTIPE 

0C5726 • 

LST20 

002271 

HELP 

000032* 

let  2 1 

002272 

HCPE 

001714* 

LST22 

002273 

I KCT 

000574  • 

LST23 

002274 

IKCTC 

000602* 

LST24 

002275 

INE 

001330* 

LSI  25 

002276 

1KI1 

005647* 

LST26 

002277 

IN  IT  I 

000061  • 

LST27 

002300 

INI1L 

000016* 

L8T28 

002301 

INST 

003473' 

LST29 

002302 

INI  AC 

000062* 

LST3 

002065 

INTD1 

006105' 

LST30 

002217 

INTCN 

006146  • 

LST31 

002304 

INTTP 

006126* 

LST32 

002247 

KO 

000107* 

L8T33 

002303 

K 1 

000110* 

L8T  4 

002257 

K100 

000750* 

LST5 

002116 

K101 

000751  • 

LST6 

002260 

K 1 32 

000752* 

LST60 

002255 

K25 

000754* 

L5T61 

002256 

K3 

000111- 

LST7 

002261 

K36C 

000762* 

LST8 

002137 

M 

000112* 

LST9 

002263 

K5  - 

000113- 

LSTEP 

002245 

K6 

000114- 

LSTTP 

002253 

K60 

000753* 

PACPT 

001376 

K71 

000761* 

PANUA 

005421 

KBLR 

000770' 

PATLC 

006701 

KCC 

001021* 

PATCI 

005444 

KCD 

001020* 

PEGN 

000047 

RCENC 

000111* 

HCRLF 

001240 

KCLST 

000065* 

PCEPP 

006123 

NCR 

000767* 

PEOF 

006436 

KCI 

000665* 

PECT 

006450 

KCTIP 

000604* 

NESS 

004602 

KCTSA 

000603* 

NFILE 

006071 

KEYID 

000001- 

NFND 

006057 

KLPO 

000700* 

PC  AG 

003713 

KLP1 

000740* 

PCD  IG 

003712 

KLP2 

000717* 

PGK 

001213 

KLP3 

000726* 

PGUP 

004617 

RLP4 

001005* 

PKBCT 

001143 

KIP5 

000772' 

PKCO 

000132 

KLP6 

001010* 

PKC1 

000133 
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ECONOMIC  BENEFITS  OF  AN  IMPROVED  CONTROL  SYSTEM 

FOR 

TNT  MIX-MELTING 


I . INVESTMENT  COSTS 

A.  Manufacturing  Technology  Development  Project  Costs. 
Labor,  Equipment  and  Testing  $266,000 

B.  Typical  System  Component  Cqsts 


Item  Purchase  Cost  Installation  Total  Cost 


1. 

Torque  Meter 

$ 2,600 

$ 1,500 

$ 4,100 

2. 

Thermal  Energy 
Calculator 

5,400 

2,600 

8,000 

3. 

Stripchart 

Recorder 

1,200 

850 

2,050 

4. 

Mini -computer 

15,000 

4,000 

19,000 

II.  SAVINGS 

The  project  was  initiated  not  as  a cost  savings  measure  but  as  a 
necessary  part  of  an  overall,  directed,  cost  effective  modernization  of 
the  bomb  loading  facility  at  McAlester  Army  Ammunition  Plant  (formerly 
Naval  Ammunition  Depot  McAlester).  However,  cost  savings  will  occur  and 
will  come  from  at  least  3 sources. 

A.  Peace  Time 

1.  Batch  Monitoring  System 

Improved  batch  control  could  lead  to  reduced  batch  times  and  a resulting 
increase  in  plant  output.  A ten  percent  reduction  in  batch  time  (considered 
conservative  since  actual  test  data  demonstrated  40  percent  to  be  possible) 
would  reduce  end  item  costs  by  $1.83  for  each  Mk  82  bomb  produced. 

Considering  a peace  time  buy  of  25,000  bombs  per  year,  the  gross  cost 
savings  would  be  S4:>,7o../year . Using  an  investment  cost  of  314,150  for  eouipi  c 
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It  would  take  the  loading  of  only  7,700  bombs  to  obtain  a pay  back. 

2.  Semi-Automatic  Batch  Control 

The  reduced  batch  time  nlus  elimination  of  the  cap-off  operation  be- 
cause of  reduced  explosive  shrinkage  could  yield  savings  of  $56,750 
per  year  based  on  25,000  bombs  per -year.  Using  an  investment  cost  of 
$33,150  for  equipment,  it  would  take  the  loading  of  14,600  bombs  to 
obtain  a pay  back. 

3.  Automatic  Batch  Control  and  Material  Feed 

The  elimination  of  three  kettle  operators  plus  the  elimination  of  the 
cap-off  operation  at  McAlester  "A"  Plant  would  result  in  an  estimated 
yearly  cost  savings  of  $26,984  for  25,000  Mk  82  bombs.  Computer  sys- 
tmes  in  the  present  "A"  Plant  control  network  would  be  used  for  mix- 
melt  control.  Using  an  investment  cost  of  $14,150,  pay  back  would 
result  after  13,100  bombs  are  loaded. 

B.  War  or  Mobilization  Savings 

The  real  purpose  of  any  bomb  production  line  is  to  support 
war  efforts.  Therefore  savings  must  be  considered  for  these  conditions. 
Production  cost  savings  using  a yearly  estimate  of  780,00  bombs  would 
amount  to  the  following  based  on  the  sophistication  of  the  system  used: 


1. 

Batch  Monitoring  System 

$1,427,400 

2. 

Semi-Automatic  Batch  Control 

$1,770,600 

3. 

Automatic  Batch  Control 

$ 841,900 

C.  One  time  accident  prevention  savings  due  to  the  elimination 
of  large  scale  testing  programs  to  determine  quality  could  amount  to  over 
1 million  dollars.  Cost  savings  from  the  reduction  or  elimination  of 
the  hot  probe  process  for  casting  TNT  loaded  Army  projectiles  would 

amount  to  much  more  than  can  bo  obtained  in  bomb  loading.  This  is  di  ■ 


to  the  numbers  of  people  and  projectiles  involved  and  the  extensive 
time  required  to  perform  the  multiple-step  probe  method. 
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